BD  135  941  CE  009  326 

Uodules  in  Agricultural  Education  for  Agricultural 
Ilechanics« 

INSIITOTION         New  York  State  Education  Dept.,  Albany.  Bureau  of 

Occupational  and  Career  Curriculum  Development. 
POB  DATE  Jun  74 

NOTE  505p..;  For  related  documents  see  CE  007  550/  CE  008 

147-148,  CE  008  151,  CE  009  326-328,  ED  105  080 
(Hodular  Design  Approach  for  Agricultural  Educatiqn)  , 
and  EJ)  105  296   (Hodule  Directory  for  Agricultural 
Education)   ;  Not  available  in  hard  copy  due  to  print 
quality  of  original 

EDBS  PRICE  UF-JI.OO  Plus  Postage.  HC  Not  Available  from  EDES. 

DESCEIPTOES         ^Agricultural  Education;  *Agricultural  Engineering; 

Agricultural  Machinery  Occupations;  Farm  Hechanics 
(OccVipation)  ;  Instructional  Materials;  learning 
Hodules;  Skill  Development;  ^Vocational 
Agriculture 

ABSTBACT 

JSach  of  the  38  curriculum  modules  in  this  packet  for 
agricultural  mechanics  instruction  contains  a  brief  description  of 
the  module  content,  a  list  of  the  major  divisions  or  units,  the 
overall  objectives,  objectives  by  unit,  content  outline  and  suggested 
teaching  methods,  student  application  activities,  and  evaluation 
procedures.  A  listing  of  resource  materials  is  also  included  in  each 
module.  Hodule  titles  are  Fundamientals  of  Ag  Engines;  Small  Engine 
Overall;  Small  Gas  Engine  Service;  Lawn  and  Garden  Tractors;  Tractor 
Service;  Tractor  Engine  Tune-Op;  Tractor  Engine  Top  Overhaul;  Tractor 
Fuel  Systems  (Non-Diesel);  Txactor  Engine  Ignition  System;  Tractor 
Engine  Puel  System  (Diesel);  Tractor  Engine  Overhaul: — Disassembly; 
Tractor  Engine  Overhaul — Eeassembly;  Agricultural  Power  Trains;  Farm 
Machinery  Operation,  Maintenance,  and  Field  Repairs;  Setting  Up 
Agricultural  Machinery;  Agricultural  Equipment  Repairs;  Ag  Hydraulic 
Systems;  Tillage  Equipment;  Planting,  Spraying  and  Fertilizing 
Equipment;  Hay  and  Forage  Equipment;  Grain  Harvesting  Equipment; 
Agricultural  Equipment  Accessories;  Materials  Handling  Equipment; 
Lawn  and  Garden  Equipment;  Light  Earthmoving  Equipment  Repair  and 
Maintenance;  Milking  Equipment;  Farm  Tractor  and  Vehicle  Gperatio|i; 
Tractor  Starting  and  Charging  Systems;  Planning  Agricultural 
Structures  and  Service  Facilities;  Construction  and  improvement  of 
Agricultural  Structures;  Shop  Management  and  Equipment  Utilization; 
Basic  Agricultural  Welding;  Advanced  Agricultural  Welding; 
Agricultural  Machinery  Painting;  Planning,  Layout,  and  Fabricatioii  of 
Custom  Equipment;  Electrical  Fundamentals  for  Agriculture;  Using 
Electricity  in  Agriculture:  Managing  Dealership  Parts  Department;  and 
Managing  an  Agricultural  Machinery  Service  Department.  (HD) 


Documents  acquired  by  ERIC  include  many  informal  unpublished  materials  not  available  from  other  sources.  ERIC  makes  every 
effort  to  obtain  the  best  copy  available.  Nevertheless,  items  of  marginal  reproducibility  are  often  encountered  and  this  affects  the 
quality  of  the  microfiche  and  hardcopy  reproductions  ERIC  makes  available  via  the  ERIC  Document  Reproduction  Service  (EDRS).  ; 
EDRS  is  not  responsible  for  the  quality  of  the  original  document.  Reproductions  supplied  by  EDRS  are  the  best  that  can  be  made  from., 
the  original.  j 


r— I 

UJ 


MODULES  IN  AGRICULTURAL  EDUCATION 

FOR 

agricultural  mechanics 


eoocM.oN  ^^^^^ 
.0  .T/o'-lV  Secess^«'^,Vote  OF 


The  University  of  the  State  of  New  York 
TllE  STATE  EDUCATION/DEPARTMENT 
Bureau  of  Occupational  and  Career  Curriculum 
Albany,  New  York  12234 


MODULE  OF  INSTRUCTION 
Title  -    FUNDAMENTALS  OF  AG  ENGINES  ^^^^  ^     O'i. 0301-01 


DKSCKIFnON: 


This  module  is  to  acquaint  the  student  wich  the  various  types  of  internal 
combustion  engines  and  the  interdependence  of  the  component  parts.  The 
principles  of  operation  of  2  -  and  A      stroke  cycle  gasoline  and  diesel 
engines  will  be  demonstrated  and  studied.    The  module  will  include  the 
names  and  functions  of  parts  as  well  as  electrical,  fuel,  air,  exhaust, 
and  cooling  system  operations.    Lubrication  will  be  included  and  the 
principle  of  diesel  engines  will  be  euplored. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTEm:,  Time  Allocations 
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MODULE  OF  INSTRUCTION 

Title  ^    FUNDAMENTALS  OF  AG  ENGINES  ^, 

Code  -  01.0301-01 

OBJECTIVES  to  bo  obtained: 
rhe  student  will  be  able  to: 

I,     Identify  the  major  components  of  a  gasoline  engine  and  explain  their 
purposes. 


2*    State  the  principles  of  operation  of  the  two  and  four  cycle  gasoline 
engine, 

3.  Compare  the  principles  of  operatloR  of  the  two  and  four  cycle  gasoline 
engine* 

4.  Identify  the  major  components  of  the  fuel,  air  and  exhaust  systems  and— 
explain  the  function  of  the  major  components. 

5.  Identify  the  major  components  of  the  lubrication  system,  trace  the  flow 
and  explain  the  function  of  the  major  components. 

&•     Identify  the  major  components  of  the  electrical  systems,  trace  the  flow 
and  explain  the  function  of  the  major  components. 

7.  Identify  the  major  components  of  the  cooling  system,  trace  the  flow  and 
explain  the  function  of  the  major  components.. 

8.  State  the  principles  of  operation  of  the  two  and  four  cycle  diesel  engine. 

9.  Compare  the  principles  of  operation  of  the  two  and  four  cycle  diesel  engine 

10.  Identify  the  major  components  of  a  diesel  engine  and  explain  their  purposes 

11,  Compare  the  major  components  of  a  gasoline  engine  with  those  of  a  dlesei 
engine. 
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01.0301-01 

Title  -     FUNDAMEOTALS  OF  AG  ENGINES 


A  G  R,  1  C  U  L  T  U  R  ^ 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  1  -  Components  of  Engines  . 
Objective  #1 

Identify  the  major  components 
of  a  gasoline  engine  and  explain 
their  purposes. 


A.  Stationary  components 
.  Cylinder  block 
.  Cylinder  head 
.  Crankcase  -  oil  pan 
.  Valve  cover 
.  Manifolds 


B.  ^AOving  components 
.  Crankshaft 

,  main  bearings 
.  Connecting  rod  and  bearings 
.  Piston  and  rings  jand  wrist  pin 
.  Gear  train  -  timing  marks 
.  Cam  gear  and  shaft 
.  Push  rods  -  tappets 
.  Rocker  arm 

.  Valves,  springs,  lifters 
.  Fl3rwheel 
.  Governors 
.  Oi 1  pumps 
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BDUCATIOH 

Modnlft-  FfJNDAHErTTALS  0^  fr^  ENGINRS- 


01.0301-01 


TEACHIHG  IfETHOD 


A.  Class  discussion  while 
dismantling  small 
engine. 

Slides,  overhead,  or  film 


Same  as  above  stationary 
components  1  &  2. 


STUDBHT  APPLICA^nOH  ACTIVITY 


EVALUmOH  PROCEDURES 


Students  in  pairs  -  dismantle 
small  engine  and  identify  each 
component  by  nomenclature 


Group  discussion-  identifying 
component s» 


Same  as  above 


Group  discussion  identifying 
c.mponents  ^  relating  their 
purpose  in  a  complete  engine. 
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Module  FUNDAMENTALS  OF  AG  ENGINES 


AGRICULTURAL 
01.0301-01 


OBJECTIVES  BX  UHIT 

• 

COHTERT 

bnit  2  -  Two  and  four  cycle 
sequence 

A.  Cycles 

Objective  #2 

Explain  the  principles  of  opera- 
tion of  the  two  and  four  cycle 
gasoline  engine. 


•  Intake  stroke 

•  Compression  stroke 
r    Power  stroke 

Exhaust  stroke 

B.  Valve  timing 

C,  Ignition 


Objective  #  3 

Compare  the  principles  of  opera- 
tion of  the  two  and  four  cycle 
gasoline  engine. 


A. 


Cycles 

Intake 
.     Power  - 


•  compression 
exhaust 


Scavenging  methods 

Valvlng 
.  Porting 

Natural  fit  Blower 
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BDUCATIOH 

titodule  FUNDAMENTALS  OF  AG  ENGINES 


01.0301..01 


TEACHIHG  MBTHw  J) 


A.  Lecture  and  utilize  the 
chalkboardf  slides  or 
transparencies  in  discuss- 
ing the  cycles  showing 

for  each  cycle. 
•    Elston  position 

Valve  position 

Ibint  of  ignition 

Slides  or  overhead 

Engine  cutaway 

B.  Hand  out  sheet  showing 
a,  b,  &  c  in  above. 

C.  Demonstrate  above  with 
small  engine. 


STUDEBT  APPLICATIOH  ACTIVITY 


Same  procedure  used  for 
A  cycle  1,2  &  3 


Using  a  small  engine,  each 

pair  of  students: 

Rotate  engine  to  position 
for  each  beginning  of  each 
cycle. 

.  note  position  of  piston 
.  note  position  of  each 
valve 

.     Position  engine  rotation 
for:  Ignition  timing 


Same  as  above  for  A  cycle  a, 
b  and  c. 
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EVALOATION  PROCEDURES 


A.  Written  or  oral  test 

.    Listing  cycles  in  sequence 
Construct  drawings  of 
each  cycle  showing 
.  piston  position 
,  position  of  valves 
.  point  of  ignition 
Terminologies 

B.  Demonstration  by  students 
of  above  material. 


Written  or  oral  test, 
(same  as  for  A  cycle) 


Module 


FUNDAMENTALS  OF  AG  ENGINES 


AGRICULTURAL 
01.0301-01 


OBJECTIVES  BY  UHIT 


COBTEBT 


Unit  3  -  Air,  Fuel,'  Exhaust 
System 


Objective  #A 

Identify  the  major  components 
of  the  fuel,  air  and  exhaust 
systems  and  explain  the  func- 
tion of  the  major  components. 


A.  Air  -  Exhaust  -  Systems 

.  Purpose  of  air  cleaners 

.  Types  of  Air  Cleaners 

.  Servicing  Procedures  (Do's  and  Don'ts) 

.  Manifolds 

•  water  cooled 

.  Turbo  chargers  -  Super  chargers 

.  Inter-relationship  with  the  carburetor 

.  Mufflers 

.  Servicing  procedures 

B.  Carburetion  System 

.  Air-fuel  ratio 
.  Carburetors  - 
.  up-draft 

•  down-draft 

.  Relationship  to  intake  manifold 
,  Terminologies 

.  Servicing  tests  and  adjustments 
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BDUCATIOH 

Moaille         FUNDAMENTALS  OF  AG  ENGINES 


a)£ACHING  METHOD 


Lecture  using 
..  Cutaways 

Slides  or  transparen- 
cies 

•    Sample  engines  in  shop 


A.  Lecture  -  demonstration- 
dismantling  carburetor. 

B.  Slides  or  overhead 

C.  Cutaways 

D*  Wall  charts  showing  fuel 
flow. 


STUDEHT  APPLICATIOH  ACTIVITY 


A.  Familiarize  engine  manufac- 
turer's specifications  on 
servicing  air  cleaner, 

B.  Pair  students,  identify 
components 

C.  Perform  actual  service 
following  manufacturer's 
recommendations • 


EVALUATIOH  PROCEDURES 


A.  Verbally  explain  procedure 
of  servicing  air  cleaner. 

B.  List  precautions  to  take 
when  servicing  air  cleaner. 


C.  Evaluate  students  on  pro- 
cedure and  final. 


A.  Pair  students  -  dismantle 
carburetor, 

B.  Identify  components  by 
proper  name ,  . 

C.  Record  manufacturer's  specific 
cations.f rom  shop  manual, 

D.  Perform  servicing  adjustments 
and  inspections.  ' 
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A,  Explain  operation  of  a  carbu 
retor ,  •  . 

B,  List  components  and  describe 
their  purpose. 


FUNDAMENTALS  OF  AG  ENGINES 


AGRICULTURAL 
01.0301-01 


OBJECTIVES  BSf  Um 


rUnit  A  -i  Lubrication  System 
Objective  #5 


:ldentify  the  major  components 
'of  the  lube  oil  system,  trace 
the  flow  and  explain  the  func- 
tion of  the  major  components. 


COSTEST 


A.  Types  of  system 
.  Splash 

.  -  Pressure  or  force  feed 

B.  Oil  Pumps 
.  Types 

Components  of 
.    Other  accessories  -  i.e.  relief  valve,  filters, 
indicator  gauges,  strainers. 

C.  Crankcase  ventilation 

D.  Oil  Coolers 


Unit  5  -  Electrical  System 
Objective  #6 


Identify  the  major  components 
of  the  electrical  system,  trace 
the  flow  and  explain  the  functior 
of  the  major  components. 


A.  Batteries 

Construction  of 
.    Principles  of 

B«  Magnetos 
Types 

Principles  of  operation 

C.  Battery  ignition 

CDraponents  and  functions 
.  Circuits 

.  starting 
.  ignition 
•  charging 
.  auxiliary 

D.  Ignition  Timing 

E.  Test  procedures 
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01,0301-01 


TEACHING  METBOD 


A. 


B 


Lecture  Identifying  compo- 
nents and  operational 
function. 

Overhead  Transparencies 

C.  Slides 

D.  Dismantle  &  Reassemble 
pump* 

E.  Wall  Oil  flow  charts. 


SirobEHT  APPLICATION  ACnYITY 


Pair  students 
reassemble • 


dismantle  & 


B.  Become  familiar  with  manufac- 
turer' s  tolerances  from 
shop  manual . 

.  Measure  wear,  determine  parts 
required  to  replace  assembly 
in  serviceable  condition. 


EVAUIATIOH  PROCEDURES 


A.  Written  test  - 

List  components 
.    Explain  operational 

function^of  each  component 
Draw  a  schematic '^of  a 
typical  system, 

B.  Manipulative  oh  engine^ 

.     Adjust  relief  valve  to  , 
manufacturer's  specifica- 
tions. 


,A.  Lecture  -  identify  compo- 
nents and  explain  func- 
tion using  - 
^   .  Cutaway 

.    Wall  charts 

Disassemble  and  reassem- 
ble components 
Transparencies 
Shop  engine 

B.  Hand  out  sheets  showing 
components  of  - 

 V  "  Starting  system 

Ignition  system 
Charging  system 


Test  battery  with  hydrometer, 
volt  meter>  etc. 

Identify  components  of  a 
battery  in  verbal  discussion. 


Pair  students,  disassemble  - 
reassemble  and  adjust, 
recommend  parts  replacement 
requirement. 
Magneto 
Distributor 
Generator 
Starter 
Alternators 

Become  familiarized  with  manu- 
facturer 's  specifications 
using  shop  manual  as  reference 
and  record.  .  " 


A.  Manipulative  Test  - 
.    Test  coil 

.    Teat  condensor 
Set  points 

Trace  electrical  circuits; 
on  tractor 

Install  a  set  of  diodes 

B,  Written  test  -  ; 

Explain  function  of , each 
component . 

Draw  a  schematic  of  a 
typical  system  including 
starting  ignition  and 
charging  systems. 


ERIC 
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I  Nodule 


FUNDAMENTALS  OF  AGENGT' 


01 •0301-01 


OBJECnVBS  BX  UHIT 


5?: 


pUnit  6  -  Cooling  System 
!objectlve  #7 

£ldentif y  the  major  components 
'^'of  the  copMng  system,  trace  the 
I  flow  and  explain  the  function  of 
;^the  major  components* 


COVUBfS 


A. 
B. 


C. 


D. 

E. 

F« 
G. 

H. 


i 


Air  Cooled 
Liquid 

,    Grav.l   "  or  thermo  ayjt^Uun 
,    pressure  or  pumped' 
Thermostats 
.  Types 

.bellows 

.  bimetallic 

.  wax  capsule 

 ,  automatic  and  hand- operated  shutters 

Radiator.  -  Hoses  -  Pressure  Cap 

Fan  6t  Shroud 

Water  Pump 

Servicing  System 

.Back  flushing  ' 

Coolant 

,  Additives 


'.Unit  7  -  Diesel  Principles 
Objectives  #8,  9,  10  and  11 


8. 


11 


Explain  i:he  principles  of 
operation  of  the  two  and  four 
cycle  dieoel  engine. 
Compare  the  principles  of 
operation  of  the  two  and  four 
cycle  diesel  engine. 
Identify  the  major  c ;mponents 
of  a  diesel  engine  and  explaii 
their  purposes. 
Compare  the  major  components 
of  a  gasoline -engine  with 
those  of  a  diesel  engine. 


A. 
B. 
C. 
D. 
E. 


F. 
G. 


H 


.Principles  of  Diesel  Combustion 
Types  of  combustion  chamber 
Two  and  four  cycle  principles 
Diesel  Fuels 

Components  of  fuel  system 
•    Transfer  pump 

.  types 
.*  Fuel  filters 
.      .  types 
.    Injection  pumps 

.  types 
.  Injectors 

.  types 
.    Starting  aids 
Bleeding  the  system 
Testing  \ 
,    F.uel  pressures 

.  Injector  pop-off  and  spray  characteristics 
Turbo  charged  or  supercharged  methods. 


^^B^D  U  C  A  T  I  0  H 

Module  FUNDAMENTALS^OF  AG  ENGINES 


TEACHINQ  HBTHOD 


A, 


C. 
D. 


Lecture  -  deraonstr'ation  - 
dismantling  and  reassembl- 
ing. 

Slides  or  Overhead  Trans- 
parencies 
Wall  Charts 
Component,,  cutaways 


A. 


C* 
D. 

E. 
F. 


STUDEHT  APPUfWlOII  ACTlVITJf 


EVALUAanON  PROCEDUBES 


A,  Check  thermostat  with  thermo- 
meter and  hot  Vatet* 

B,  Identify  typeS  of'  thermostat. 

C,  Dismantle  watet  pump  and  rece»m- 
»end  components  necessary. 


Evaluate  student  notes  to 
dat'3. 

B.  Manipulative  Test  - 

,    Perform  a  system  pressure 
test , 

,    Identify  manufacturer's  V 
specifications  for  above. 
Written  test  - 

Draw  a  diagram  showing . the  -1 
flow  of  coolant  through  a  i 
systdott.  Label  the  components 
and  define  the  purpose  of  -^►^^^ 
each .  ft' 


■'Lecture  Identifying'  compo- 
nents and  operational 
purpose 

Overhead  transparencies 
Slides 

Sample  components  identify- 
ing each. 
Cutaways 

Show  proper  spray  pattern 
and  injection  pressure 
adjustment. 

Hand  out  sheets  showing  - 

,  '  Types  of  chambers 

Types  of  injection  pump^ 
Types  of  injectors 


A. 
B. 


C. 


D. 


ERIC 


Identify  c6mp°Jients  on  an  engine 
Obtain  fuel  p^^essu^es  at  vari' 
ous  location^  and    check  with 
gauge  per  sp^^if icfl>tions. 
Check  inject*?'^  for  proper 
spray  and  adjust  to  specified 
tions  pressui^^* 
Bleed  a  fuel  system. 
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A.  Written  test  -  ^/i- 
.    List  components  of  dieseli^ 
•    Draw  diagram  of  typical '  )^ 
:      fuel  system  locating  ^ 

components  in  proper  loca- 
tion #■  •    ■  '  : 


B»  Compare  components  with  ;4 
gasoline  engine  and  verbal lyj 
explain  the  variations. 


MODULE  OF  IKSTRUCTION 


Title  -   FUNDAMENTALS  OF  AG  ENGINES  Code  -  01.0301-01 


RESOURCE  MATERIALS 


A.  Books  - 

1.  Tractors  and  Crawlers  -  Frazee,  Irving  and  Bedell >  Earl  L.  -  Chicago: 
American  Technical  Society,  1963.     

2.  Fundamentals  of  Service  -  En^tines  •  Deere  and  Co.,  Molina,  Illinois  -  1968. 

3.  General  Theories  of  Operation  -  Brlg^is  aiid  Stratton,  2711  North  13th  Street,  - 
Milwaukee,  Wisconsin  53201 

4.  Fundamentals  of  Service  -  Electrical  Systems  -  Deere  and  Co.,  Mollne  III-  1968 


5.  Principles  of  Automati ve  Vehicles  -  -  Department  of  Army  and  Air  Force 
TH  ^9«t8000  of  Army  Tech  Manual  &  TO  36A  -  1  -  76  Air  Force  Training  Manual 


-1956. 

B.  Bulletins  -  , 

C.  Periodicals  - 

D.  Audiovisual s  - 

1.  Engine  Analysis  Visuals  -  Vocational  Agriculture  Service  AV  203  IMS 
434  Mumford  Hall,  Urbana,  Illinois    61801  -■^^.■''^-■■^^^^•'^ 

,     \  , 

2.  Small  Engine  Visuals  -  Vocational  Agricultural  Service  AV  201  IMS 
434  Mumford  Hall,  Urbana,  Illinois  61801 

3.  Fundamentals  of  Service  -  Engines  •  Deere  &  Co.,  Slide  Set 

4.  ABC  of  Internal  Combustion  Engine  -  General  Motors  Corp.,  Public  Relations 
Staff,  Film  Library,"  General  Motors  Bldg.,    Detroit,  Michigan  48202 

5.  Working  Model  -  4-cvcle  Engine  for  Overhead  Transparency  -  3M  Company 

6.  Fundamentals  of  Service  -  Electrical  Systems  •  slides  -  Deere  &  Co. 


MODULE  OF  INSTRUCTION 
Title  -  SMALL  ENGINE  OVERHAUL  Code  -  01.0301-02 

DKSCKIPriON: 

Mastery  of  this  module  will  enable  the  student  to  do  a  major  overhaul 
on  standard  small  gasoline  engines.    He  will  learn  the  use  of  manufacturer's 
nameplate  data  such  as  model  and  serial  numbers  to  find  proper  repair  and 
service  instructions  in  manuals  and  to  order  the  correct  replacement  parts. 
The  student  will  leam  to  determine  causes  of  poor  operation  and  to  correct 
them.    This  will  include  the  cr  -  lote  teardown  of  the  en^^^Ino,  measuring 
specifications,  repl-  o;     am  or  faulty  parts,  reassembling  the  engine 

and  adjusting  it  fo  -igiu  .-iteration.  ~ 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT 

1.  Engine  identification 

2.  Air  cleaners,  carburetors,  and  carburetion 

3.  Engine  governors 

4.  Manual  cranking  ^ysstems 

5.  Magneto  ignition  systems 

6.  Small  engine  ovessaul 

7.  Small  engine  troubleshooting 


Time 

Allocations 

Class 

Other 

1 

1 

2 

4 

1 

2 

2 

2 

4 

2 

7 

2 

8 

22 

Revised  August  1975  ^  ^, 
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MODULE  OF  INSTRUCTION 
Title  -  SMALL  ENGINE  OVERHAUL 

Code  -  01.0301-02 

OBJECTIVES  to  be  obtained: 

The  student  will  be  able  to: 

manufacturers'  serial  number  charts  ""^^^ication  tag  and 

3.-  Identify  and  orally  state  the  function  of  the  oarts  nf  «  • 

of  the  part?  of  a'^ankj^g':,:":      "^""^^  funotloo 

5.    Disassemble  and  reassemble  smam  af^<zr^^  ■ir.^  j 

.ti'ii  u  ooi^uic  cinoiLs^  gasoline  engine  maeneto<?  Ho 

to  manufactur.-.:.'  npecmcation.  «  .^u"""^  "'^^  according 

apccitications  as  judged  by  the  instructor 


'  brought  into  the  shop  for  repair  trouble 

shoot  the  engiiiA  gmd  eet  it  back  -fo  „^  a  •  '^^P^^'^'  trouble- 

allotted  time^!''-^r.  Se  i^stScto"  '        '-""-^-der  in  an 
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ICode  V  01,0301-02 
iitle  "     SMALL  ENGINE  OVERHAUL 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  1  -  Engine  identification 
ObjeLtive  1 

Given  a  small  engine,  accurately 
identify  the  make,  model,  and 
specifications  of  the  engine  from 
the  identification  tag  and  manu- 
facturers* serial  number  charts 


Unit  2  -  Air  cleaners,  carburetors 

and  carburetion 
Objective  2 

The  student  will  be  able  to  iden- 
tify »  the  components  of  a  carbure- 
tion system  and  air  cleaner  and  be 
able  to  verbally  explain  each 
part's  function 


Unit  3  -  Engine  governors 
Objective  3 

The  student  will  be  able  to  iden- 
tify and  orally  state  the  function 
of  the  parts  of  a  governing  system 
and  replace  parts  when  necessary 
for  the  smooth  operation  of  the 
engine 


Unit  4  -  Manual  cranking  systems 
Objective  4 

The  student  will  be  able  to  dis- 
assemble and  reassemble  the  wind-up 
and  recoil  cranking  systems  on  a 
small  gas  engine  and  be  able  to 
discuss  orally  the  function  of  the 
parts  of  a  cranking  system 


ERIC 


CONTENT 


Student  use  of  manufacturers*  repair  and  parts 
manual 


A,  Carburetion  theory 

B,  Servicing  of  various  types  of  air  cleaners 

C,  Servicing  and  adjusting: 
,  Gravity  type  carburetor 
,  Vacuum  type  carburetor 

•  Diaphram  type  carburetor 

D,  Function  of: 
.  Throttle 
,  Choke 

•  Idle  adjustment  screw 
.  High  speed  adjustment  screw 

•  Fuel  float 

•  Float  needle  and  seat 


A,  Study  of  mechanical  governors  and  air  vane 
governors  as  used  on  small  engines 


A,  Wind-up  ratchet  type  starters 

B.  Hand  pull  starters 
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D  U  C  A  Y  I  0  N 


61.0361-02  -  Code 
SMALL  ENGINE  OVERHAUL  -  Title 


A.  Explain  the  identification 
system  used  by  particular 
manufacturers.    (This  is 
explained  inside  front  cover 
of  engine  manuals.) 

B,  Show  student  how  to  system- 
atically look  up  parts  in  a 
parts  manual. 


TEACHING  METHODS 


A»  Lecture  and  demonstration  to 
explain  principles  of  opera- 
tion of  carburetor  using 
transpaxencies  or  slides. 
Demonstration  of  air  cleaner 
service. 
B.  Demonstration  showing  dis- 
assembly of  carburetor  and 
location  and  function  of 
parts . 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Have  students  identify 
engines  in  lab  taking  model 
and  serial  numbers  off  engine 
identification  plates 

B.  Have  students  refer  to  repair 
and  parts  book  with  the  iden- 
tification numbers  they  hiave 
found 


A,  Students,  will  study,  clean, 
and  service^ different  types 
of  air  cleaners 

B»  Students  will  disassemble 
several  caarburetoris ,  study 
path  of  aix  and  fuel ,  and 
reassemble 

C,  JSEtudents  will  service  carbu- 
retor on  engines  needing 
repair 


A»  Demonstrate  governor  function 
and  linkage  to  throttle  to 
accomplish  engine  speed 
control 


A,  Demonstrate  maechanical  link- 
age of  seve;g9Kil  mechanical 
cranking  sy^ntans 

B.  Show  safe  pmcedure  when 
invest igatiTT^  spring  loaded 
devices 


A.  Investigate ^engine  governing 
systems  on  several  small 
engines 


A.  Investigate  the  cranking 
systems  of  several  small 
engines 

B.  Disassemble,  study,  and  re- 
assemble to  find  points  of 
wear  and  other  faults 


Practical  test: 
Instructor  will  give 
students  a  real  situa- 
tion and  grade  the 
results 
Example: 
Give  student  an  er7l^<' 
to  identify  and  iuu-; 
cate  3  engine  parts 
which  need  to  be  re- 
placed (identified  in 
parts  book  and  ordered) ' 


Student  will  lecture 
and  demons trate  with 
carburetor, ^explaining 
carburetlon  and  showing] 
function  ;pf  parts 


Have  student  explain 
both  a  flyball  engine 
governing  system  and  a 
wind  vane  governing 
sys  tern 


Have  students  explain 
cranking  principle  with] 
parts  disassembled 
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r,A';,f)u/.j  Kt'jiii'i .  fit,.  V" .  . 


-  Code  -  01.0301-02 
WAl'tiU  ''^  SMALL  ENGINE  OVERHAUL 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Utiit  5  -  Magneto  ignition  systems 
Objective  5 

The"  student  will  be  able  to  dis- 
assemble and  reassemble  small 
gasoline  engine  magnetos.    He  will 
b^  abiLe  to  test  electrical  parts 
aiiid  W  table  to  properly  adjust  and 
time  tifee  magneto  to  the  engine. 


A.  The  magneto  Ignition  system 

.  Magneto  adjustment  air  gap 

,  Coil 

.  Condenser 

.  Breaker  points 

»  Electrical  timing 

B.  SolidmtHte  ignition 

•  Diodes 

.  Rectiifler 

,  Circoit  breakers 

•  Amp1z£Cler 


Uniit  6  -  Small  engine  overhaul 
Objective  6 

Givenia  small  engine,  the^^^s tudent 
wHIL,.  under  shop  condxticins,  be 
able  to,  disassemble ,  .check:  toler* 
ances  ,  s ervice  component  parts  , 
and rreassemble  the  engine  correctly. 
The  feng;ine  will  be  in  running  con- 
dltion^when  student  finishes  ,the 
project. 


A.  Student  carefully  disassembles 
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EDUCATION 


01.0301-02    -  Code  :] 


SMALL  ENGINE  OVERHAUL    -  Title 


TEACHING  METHODS 


^  Densoti^  trate  timing  techniques 
for  various  types  of  magnetos 
(this  found  in  manufacturers' 
exxgine  manuals) 

B.  demonstrate  use  of  coil 
testers,  condenser  testers, 
continuity  tester,  and  ohm- 
asfiter 

C.  Use  testing  equipment  manuals 

D .  Sxplain  spark„ plug. heat  renge 

E.  Demonstrate  testing  and 
troubleshooting  of  sc£tid 
sttate  ignition  (write  Briggs 
Stratton  or  other  manufac- 
torer) 


A.  Disassembly  (demonstrate) 

•  Clean  work  area 

•  Clean  exterior  of  engine 

•  Mount  on  engine  mount 

•  Drain  oil 

•  Tlemove  gasoline  from  tank 

•  Remove  carburetor  and 
linkage 

•  Eemove  muffler 

•  5lemove  fly^vheel  nut  and 
flywheel 

.  puller  method 

•  impact  nut  method 

•  Remove  magneto  assembly 

•  Remove  cylinder  head  and 
gasket 

•  Remove  valve  chamber  cover 

•  Remove  valves,  springs, 
and  keepers 

•  Remove  base  ^late  or  end 
cover  assembly 

.  Mark  connecting  rod  and 
cap  and  remove  cap 

•  Remove  cylinder  iridge  with 
ridge  reamer 

•  Remove  piston  and  rod 
assembly 

Remove  cam  shaft: 
Remove  crankshaft 
^  Remove  tappets 

•  Clean  al Imparts  for 
inspections 


STUDEtrr  APPLICATION  ACTIVITIES 


A.  Disassemble  engine  to  getzat 
ignition  components 

B.  Study  ignition  parts  rela- 
tionship—students will  t  tfHiX 
parts,  condenser,  coil,  etsi. 
Disassemble  and  assemble 
ignition  system  and  run 
engine 

C.  Student  will  read  manufac— 
turers^j^  on  solid 
state  ignition.    He  will  siake 
recommended  tes^'^  on  a  solid 
state  system. 


A.  Student  will  disassemble 
clasisroom  engine  as  follows: 
.  Remove: 

•  gas  tank 

•  carburetor  and  linkage 
.  muffler 

.  flywheel  nut  and  fl3^eel 
•magneto  assembly 

•  valve  chamber  cover 

•  valves,  springs  and 
keepers 

•  ^ase  plate  or  end  cover 
'^assembly 

•  Mark  connecting  rods  and 
caps 
Remove: 

•  rods  and  caps 
.  cylinder  ridge  and  reamer 

•  pistons  and  rod  assembly 

•  cam  shaft 

•  crankshaft 
.  tappets 

.  piston  rings 

B.  Student  wiiH  disassemble 
^Tjlassroom  retgine  and  perform 
the  follow&gt 

.  Reborsriand  hone  cylinder 

•  Measi:ra::e  piston  diameter 
.  Removet  bearings 
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EVAUOiffiON  PROCEfttmES 


Student  will  demohr 
strate  testing  equip- 
ment aod  replacement  of 
ignition  parts  on  a 
small  engine  showing 
proper  electrical 
timing  breaker  point 
gap,  air  gap,  etcV 


The  student  should  be 
able  to  disassemble,^ 
che  ck  t o  1  e  ran  c  es. ,  re  - 
place  parts,  reassemble 
the  engine  and  properly 
adjust  the  engine  with- 
in the  flat  rate  manual 
t  ime  or  to  the  ins  true 
tor's  satisfaction. 
All  engine  malfunctions 
hshould  have  been  elim- 
hina ted  during  this  pro 
cess  • 


Code  •  01.0301-02 
Title  -    SMALL  ENGINE  OVERHAUL 


C  R  1  C  V  L  T  V  R  A  L 


OBJECTIVES  BY  UMIT 


Objective  6  (continued) 


B.  Student  carefully  inspects  and  measures: 


lERIC 


COHTEKI 
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E  DUCATION 


01 •0301-02 

SMALL  ENGINE  OVERHAUL 


-  Code 

-  Title 


TEACHING  ffiTHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


B«  Inspect  and  measure 
(demonstrate) 
.  Check  cytonder 

.  score  marks 

,  out  of  round 

,  taper  ^SExd  wear 

•  Deglaze  ir^jilinder 
.  Overs iziJig  cylinder 
,  Check  fit  of  piston 
,  Clean  thcxroughly  .-^ 
.  Inspecting  bearings 

.  tapered 
'      -  .  ball  

•  needle 

•  sleeve 

•  Removal  and  installation  of 
bearings 

,  Valve  seats 
.  grind ing^ 
.  lapping 

.insert  replacement 
.  installing  new  seats 
.  Valve  guides 
,  cleaning 
.  measurement 
.  replacement 
.  Valves 

•  inspection 
,  refacing 
.  margin 
.  cleanirxg 

.  Valve  springs 

.  test  fair  tension 
.  restoring  tension 
.  valve  :S3:fim  seals 
.  Pistons 

.  proper  cleaning 
.  measuring  ring  grooves 
.  pis  ton  clearance 
,  Piston  rings 
.  end  gap 
.  ring  deptdi 
.  installaitibn  of  rings 
.  ring  con^ess:t>r 

•  Connecting  rrod 
,  inspection 

•  alignmettt: 
.  wrist  pins  clearance 


Valves 

•  identify  faulty  valves 
and  seats 

•  check  seat  contact  and 
face 

•  measure  valve  seat  run- 
out or  out  of  round 

.•_grind.  (reface).  ,^  

•  narrow  seats 

•  replace  seats 

•  reassemble  — 
Valve. guides 

•  measure  clearance 

•  replace 


Pistons 

•  measure  diameter 

•  remove  pins 

•  measure  pin  fit,  skirt 
clearance 

•  mark  and  remove 

•  clean 
Rings 

•  measure  groove  clearance 

•  re- cut  grooves 

•  measure  ring  end  gap 

•  remove 

•  clean  grooves 


23 


ERIC 


Code    -  01.0301-02 

Tit  le  -  SMALL  ENGINE  OVERHAUL 


AGRlCULTURAi- 


OBJECTIVES  BY  UNIT 


■ERIC 


CONIBNT 


i 

i 


il 


1 
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10 


1 

...M 


E  DO  CATION 


01.0301-02  -  Code 
SMALL  ENGINE  OVERHAUL  -  Title 


TEACHING  METHODS 


•  Camshaft 

.  check  lobe  wear 
.  broken  teeth 
.  journal  wear 

•  Crankshaft 

.  Cylinder  head  service 
.  warpage 

.  surface  plate  check 
.  straight  edge  check 
.  refacing 
,  Lubrication  systems 
.  pumps 

•  splash 

•  scoop 

•  connecting  jod  oil  holes 
.  Breathers 

•  purpose  of 
,  types 

J  polyu re thane 
.  paper 

•  oil  bath 

,  aluminum  foil 

•  ram  scoop 

•  metal  cartridge 
.  fiber  element 

,  treated  paper  element 

•  maintenance  of 
Reassembly 

•  Proper  sequence 

.  Torquing  where  specified 
.  Oil  seals 

Final  adjustments  and  inspec 
tion 

•  Ignition 

•  Carburetion 
.  Air  intake 

•  Run  in  (on  dynamometer) 


STUDENT  APPLICATION  ACTIVITIES 


ERIC 


Connecting  rods 

.  measure  clearance 

Camshaft 

•  time 

•  measure 
Crankshaft 

•  straighteners 

•  time 

.  journal 

.  measure  end  play  and 

clearance 
Measure  backlash  between 
cam  gear  and  crankshaft 
Head 

•  check  for  cracks 

•  clean 

•  remove  ridge 


Identify  parts 
.  disassembly  and  reassemHy 
Reassembly 

•  check  oil  seal  surface 
.  pistons,  rods,  etc. 

•  torque,  hv«ad 
.  establish  tappet  clear- 
ance 
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EVALUATION  PROCEDURES 


'•1 


Code 
Title  - 


01.0301-02 

SMALL  ENGINE  OVERHAUL 


A  G  R  1  C  U  L  T  U  R  Al 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  7  -  Small  engine  trouble- 
shooting 
Objective  7 

Given  a  small  engine  in  running 
condition,  but  **bugged*'  by  the 
instructor 5  troubleshoot  this 
engine,  diagnose  and  correct  the 
trouble,  and  put  the  engine  back 
in  good  running  order  according  to 
manuf actursrs •  specifications  as 
judged  by  the  instructor* 


Objective  8 

Given  a  small  engine  brought  into 
the- shop  for  repair,  troubleshoot 
the  engine  and  get  it  back  in  good 
xuinning  order  in  an  allotted  time 
set  by  the  instructor. 


A.  Common  troubles  2- cycle 

•  Fails  to  start  or  hard  to  start 

•  Engine  knocks 

Engine  misses  under  load 

•  Engine  lacks  power 
.  Engine  overheats 

•  Engine  surges 

.  Engine  vibrates 

B.  Conmion  troubles  4-cycle 

•  Fails  to  start  or  hard  to  start 

•  Engine  knocks 

•  Engine  mi^       under  load 

•  Engine  lacks  power 

•  Engine  overheats  i 

•  Engine  runs  unevenly 
.  Engine  vibrates 

•  Breather  passing  oil 


A,  Same  as  above  for  Objective  7 
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EDUCATION 


01.0301-02    •  Code 
SMALL  ENGINE  OVERHAUL    -  Title 


TEACHING  FETHODS 


A.  Lecture  on  use  of  trouble- 
shooting charts 

B.  Lecture  on  oil  and  gasoline 
mixtures  for  2- cycle  engines 


STUDENT  APPLICATION  ACTIVITIES 


A.  The  student  studies^tjie 


*'bugged''  engine  and  system- 
atically eliminates  trouble 
spots  until  he  finds  the 
problem. 


erJc; 


A.  When  successful,  he  then 
tackles  an  engine  which  has 
unknown  problems.    This  is  a 
real  troubleshooting  situa- 
tion. 


2^ 


13 


JThe  student  should  be 
able  to  troubleshoot 
an  engine,  determine 
the  malfunctioning 
cause,  and  repair  the 
same  within  flat  rate 
manual  timei. 


EVALUATION  PROCEDURES 


The  student  should  per- 
form an  overhaul  or  a 
repair  job  using  all 
test  equipment  and 
tools  necessary  in  a 
workmanlike  manner  and 


leave  his  work^  area  land 
tools ' in  a  clean,  . 
orderly  condition  upon 
completion  of  his  work 


MODULE  OF  INSTRUCTION 
Title  -     SMALL  ENGINE  OVERHAUL  Code  -  01  •0301-02 


RESOURCE  MATERIALS 


Books  - 

Mechanics  Handbook  -  Tecumseh  Products  Co.,  Lawson  Power  Products 

2.  Small  Engine  Repair  -  State  Education  Department 

3.  Repair  Instructions  HI  -  Brlggs  and  St rat ton 

4.  John  Deere  Service  Publications  - 

5.  Theories  of  Operation  Manual 
Repair  Instructions  II  &  III  Brlggs  and  Stratton 

6.  Repair  Manual  -  Tfci'tnseh  Products  Co. 

7.  Small  Gasoline  Engines  Training  Manual  -  Ted  Pipe 

8.  Small  Bingines  Care  Operation  avid  Repair      Illume  I  /ind  II  -  AAAE  &  VA  available 

from  IMS.    Repair  manuals  often  can  be  obtained  .^ree  from  supply  stores. 

Audiovi  sua  Is  - 

1.  "Condensers  and  Points"  -  Slide  set  #17  -  Brlggs  and  Stratton 

_2,^il2r.cycLa-.Enginesi-^-^Slide«.set-^#690141^--~-Tecw^^^  — .  

3.  "Complete  Overhaul:  -  Slide  set  -  Briggs  and  Stratton  " 
"Resizing  Cylinders"  -  Slide  set  -  Briggs  and  Stratton 

5.  "Valve  Seat  Reconditioning"  -  Slide  set  -  Briggs  and  Stratton 

6.  "Valves  and  Retainers"  -  Slide  Set  -  Briggs  and  Stratton 

7.  Ken  Cook  Transnational ,  9929  West* Silver  Spring  Road,  Milwaukee,  Wis.  53225 


SMALL  ENGINE  CHECK  SHEET  #1  NAME  

ENGINE  IDENTIFICATION 

PART  ACCEPTABLE  SPECIFICATION  ACTUAL  MEASUREMENT 

CRANKSHAFT 
magneto  journal 
crankpin 
pto  journal 
CAMSHA?T 
journals 
lobes 
BEARINGS 
main  pto 
main  magneto 
CYLINDER  PISTON 

cylinder  out  of  round     .  • 

piston  skirt 

piston  pin 

rod  crankpin 

piston  pin  bearing 

ring  end  gap 

ring  side  gap 

Circle  parts  that  need  to  be  replaced  and  write  out  an  order  for  the  parts. 
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SMALL  ENGINE  OVERHAUL 

Given  a  sfftall  ^tngine  the  student  will  :4emonstrate  his  e^bUltj  to  do 
the  follo^nng.'c 

1.  Accural:-  antify  the  make,  ^^^t^  and  ^5pecif icatiions 

of  thiz     ugi:  2  from  the  identifiisn^tlon  tag  and  manufacrturers 
serxal  "       tr  charts, 

2.  Use  a  .     r-^-oieter,  telescoping  gauge,  small  hole  gai^^^v^^  2nd 
calipers  tr?  correctly  measure  laarts  for  which  specif  ^  ".a tiions 
are  giverr. 

3.  Perform  t?.e,  following  on  an  e-ngine  in  need  of  repair: 

 face  valves   install  rings 

grind  valve  seats   ^  clean  &  assemble  carburetor 

  check  valve  springs   adjust  carburetor 

_   set  valve  tappet  gap   set  armature  air  gap 

 check  crankshaft  &  play  "ZZl  points  &  plug  gap 

 hone  cylinder 

4.  The  engine  will  run  correctly  after  it  has  been  overhauled. 


Instructor's  Evaluation 


Name   

Date  Completed 


16 


30 


MIOTLE  OF  INSTRUCTION 

Title  -  smi^xy^^mo^^^  '^mnz  cou^.  .  01.0301--03 


nilSCKIlTION: 

This  module  desxo  ^:lHh.   'U^^arvicing  and  maintenance  cc:  small  gas  enginee^. 
including  the  ±nitial  s^Hi.ciitex:^i  a  new  engine,  maintenanc^in  regular  use, 
and  preparation  for  stc^:?^g;©»   V:^m  2  -  and  4  -  stroke  cycle  /engines  will  be 
eluded.    The  student  will'iea^.  [  ^  determine  the  causes  of  tiie  more  common  opsff^- 
ting  troubles,  and  to  C2i>i.;^0ct-  ^*fttt.    Another  module  will  deal:- with  the  more 
serious  malfunctions  aird'  T'ets^H^riLn^  of  small  engines. 


MAJOR  DIVISIONS  OR  UNITS  uF  4^1«TENT  Time  Allocations 


Class  Other 

1.  Engine  fundamentals                                                                2  1 

2.  Searvicing  new  small        engiTies  before  use                            1  2 

3*    Maintaining  and  regular  servicing  of  small 

gas  engines                                                                            2  8 

4*    "Troubleshooting"  and^rrralc?jr^:  ladnor  repairs 

to  small' gas  engines                                                              3  8 

-5  • — Off-season-  storage-of^aarmF"'  sgas  engines      — 1  —   -2--- 

9  21 


Revised  June  1974 


MOOUliE  OF  BISTRUCTIDN 

Title      smiL  GAS  ENGINE  SERVICE  '  , 

Code  -  CO3(Dl~03 

OBJECTIVES  to  obtained: 
The  student  vdil  be  able  tos 

1.  State  the  operational  theory  of  a  two  cycle  and  a  four  cycle  ^ssine. 

2.  Perform  pre-delivery  service  on  a  new  small  gasoline  engine,  iffggrording 
to  manufacturers  specifications. 

3.  Correctly  service  and  check  out  a  used  small  gas  engine  according  to 
manufacturers  specifications  and  flat  rate  time  allocation. 

k*    Troubleshoot  Ql  small  gasoline  engine  which  is  operable  but  "bugged" 
by  the  instructor  and  make  it  run  properly  within  a  time  satisfactory 
to  the  instructor. 

5«    Correctly  service  a  small  gas  engine  for  storage  according  to  manufacturers 
specifications. 
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Code  r  01.03(lE-03 
Title  -      SMAIL  S^SASjESSH^ 


AGRICULTURAL 


r 


OBJECTIVES  =BE!  UNIT 


Un±b  1.  Engine  FundsiffgntaJig 

Obj..  1.    The  student  m 

the  operational  theo^y^  of  :^tw) 

cycle  and  a  four  cydis:  engins. 


CONTENT 


Ik.  Operaxion  of  single  cylinder  air  cooEs^  engine 
.  .4  3troe3.  cycl=£  acs^ne 


Gompsfissicm 
.  CarhareticEi. 
.  Ignition 

.  2^  stroke  cycle  engine 

 ,^  •  Conipressian: 

-  CarburetiarL 


CocLling  syfflttfg 
CJwremors 


Ignition 
Bxdiaust 


B.  Applicatdon  of  2  stroke  cycle  and  4  stroke  cycle 
engines 

•  Chain  saws 

.  Snowmobiles 

•  Outboards 
.  Golf  carts 
.  Lawn  and  garden 

equipment 


Grenerators 
Pumps 

Motorcycles 
Powea:  units 


Unit  2.    Servicing  new  small  gas 

(engines  before  use. 
Obj.  2.   vPre-delivery  service  on 
a  new  small  gasoline  engine  accord^ ^ 
ing  to  manufacturers^  specifica- 
tions. 


A.  5\iel-oil  mixttcpes  for  2  stroke  cycle  ^en^ines 

.  Amount  of  oil  to  add  to  fad 

.  Kinds  of  oil  to  add 

•  Manoafacturer's  recommendafciini' 

B.  Checking  oil-le^esls  in  4  stroke  -cycle  engines 

1C7  Break^i^ 
:sngines* 
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0  N 


QI»  0301-03  -  Code 

SMAHi  GAS  -ENGINE  SERVICE  -  Title 


•|'KiV<;MNr;  mk'  :im.s 


A,  Cover  e^totial  ixjfcriRtion 
in  engi2L3  f  imdam^ejTtal-s  to 
giye  stiswi^nts  ^a-  liaasic  isnow- 
iedge  oi.  how  an^  -rsogiss^  'Xrpier- 
ates. 

£v  Overhead:  pro  j  ecticn  ^ifT  ^^sngine 
parts  and  operation  ^.12 
stroke  ey  erie  anct j^iOToke 
cycle. 

ZL,  Demonstrates 

.  How  cQmpression  is  i^hBCked 
.  How  carburet 01*  ia  acijnsted 
.  How  ignition  is  checked 
.  How  governor  cjjBStates  ?and 
linkage  adjustasi 


STUDENT  .A2PLXCATI0N  ACTIVITIES 


The  student  vtlZL  use  laboratoiy 
engines  (/^.slbroke  and  2  stroke 
cycle)  and  ^rms  compression  testa 
ignition  ts5it«'  and  adjustments 
to  carbuiretcr-  and  governor. 


EVALUATION  PROCEDURES 


Written  or  oral  test 
on  engine  fundamentals 


A.  Lecture  on  oils^  ^addxitves, 

and  fuels, 
3.  Overhead  prng^eJ^iyions-. 
C.  Demonstratioii       rnisdntg  fueiz; 

and  oil  togsSiEir,  l 
C,  Slides  |i 


A. 


^Siudents  ^to  look  up  manu- 
Jactureranspecifications  on 
fuel"Oil::mixtxire  and  mix 
fuel  focr  a  2  stroke  cycle 
engina*- 

■Sbudf^nnisg  to  mix  improper 
ifueSresEL  mixture  (with: 
caii^ittOT:);  and  observe  mal- 
fuf^t««i:j(3ais  caused  by  careless 

fei^S::  \fls£2.  Reparations  ^ 

:3iS2iacfe  eorrectly  adjust 
cable  :^:antrols  and  IdLnkages. 


A%  The^f3tudent  will- 
correctly  pre-ser- 
vice  a  small  gas 
engine  according^  to 
the  manufacturers 
specifications  iden- 
tified in  the  serv- 
ii^.:manual  for.  that 
•-ffrTE%ie, 

B  %  rSBisfetruct  o  r-and^^  -stu-— 
dasts  will  check 
praaedure  and  com- 
pleted project. 
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Ccsde  r 


Tide  - 


01.0301-03 

^SM/LLL  GAS  IMGINS  SEEC71CE 


AGRICULTURAL 


r 

•OBJECTIVES  BY  UNIT 

CONTRHT 

i 

1 

. 

. 

f 

Jnit  3*  Maintaiirmg  :and  regular 
servicing  of  small  gasoline  engines 

Obj.  3*  Correctly  service  and  check 
out  a  used  small  gas  ei^gine  accord- 
ing to  manufacturers  apecificfftions 
and  flat  rate  time  al3Dcation. 

A;  MainteBancRTpractices  for  lubrication 

„  SS33geas' 

C.  Sfcartir^  igyrsi^em 

'^'""^  ■ ,  Hecasnic 

D.  Carburefefcon  ^stem 

•  PueaL 

»  Air  csaeanera 

*  Pu^Lifitlters 

.  Tacte^  and  ho36s 

Unit  4*  "Troubleshooting  and  mat- 
ing minor  repairs  to  ainasOl  jgas 
engines, 

ObJ.  4.  Troubleshoot  a  small. /gas- 
oline  engine  which  is  o^ierable  but 
"bugged"  1^  the  instrucianir  and  make 
-itrrrun  properly-^within  lajfciBifi 
samiafactory  to  the  insEcriicinr,* 

^  Qiagnosii^g  common  i^rodblesss 
.  Sngine  won't  rstarfc 
.  3fag±be  hard  to  start 
*  iSngine  lacks  power 
^  ^gftne  vibrates 
^  JSs^JOB  ois^erheats 
»  l&gine  Jeraacks 
^  JSstne  .gnggeS  ::.    . 

1  ■ 

i 

i 
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i:  i?  i    C  A  T  I  ()  N 


01. 0301-03 

SMttH  G&S  ENGIME  SERVJGE 


-  Code 

-  Title 


TKACHINC  MI'.THODS 


A.  Lect\ir&-lubracation  systems 
and  cooling  system. 

B.  Demonstration-- servicing  and 
cleaning  different  types  of  air 
cleaners . 

C.  Show  various  systems  of 
lubrication. 

D.  Slide  series  on  Maintenance 

E.  Demonstrate  types  of  starting 
^sterns. 

P.  Demonstrate  adjusting  various 
types  of  carburetors 

G.  Follow  service  charts  in 
owners  manuals. 


A.  Overhead  projections 

B.  Charts  on  suggested  remed±es 
for  each  trouble  indicated. 

C.  Demonstrat  e  engine  vd.th 
"bugged"  malfunctions  and 

 show  how  you_eliminate  130353^ 

bilities^'to  arrive  at  the 
probable  cause  of  the  mal- 
function. 

D.  PoSnt  out  necessary  ingred- 
ients for  engine  operjation: 

•  Air" 

•  Puel 

.  Ignition 
.  Compression 

•  oil 

.  valves 


sTUUErrr  apbucation  activtities 


A.  Studeaiba  will  change  oil.  in 
small  cei^inei  clean  the  cDoling; 
system,  citsan  the  air  cleaner 
both  oiiL":bath'  and  dry  iggte^ 
adjust  ca  carburetor  andini&er- 
wise  service  .a  used  engine 
accor^rrog  to  manufacturers 
recomEsandations  • 


A,  The  student  will 
correctiljr  StfiEzrvice  a  used 
small  gas-eagine  during 
a  flat  :Eat  entiiSfe^e^  by 
the  instructor. 

B.  Instructor  and  stu- 
dents will  check  proced- 
ure and  completed  pro- 
ject* 


A.  Students  yf'TT:  warkjETE-^eogines 
wifcii;  iin^^LfaiarticEBSiriiii^^  in 
'Ifei^^if^j)  .-gnti  wifiT  eggrmTTTrter 

c:omplfis:.];Ernxhlem3* 
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EVALUATHiON  PROCEDURES 


Jlfe3isadent  will 
.tmiiffifeshoot  a  small 
"lethat  has 
t:^*^^3gged!*  by  the 
.luabxTtacfeoir  and  will 
^i3nd-.iMfpe:txouble-and 
haare  ifiS)gii5Bi:rurining 
wiifc'hdair  vtinie-;iimit  sei 
1^  tiae  instructor. 
The  iiEStructor  will 
OTOTrsfae:^  i7he  procedure 


Code  -  01.0301-03 

  AGRICULTUR.-.  L 

Titl..i  -    SMALL  GAS,3NGmE  SE31V1CE 


■  

OBJECTIVES  BY  UNIT 

CONTENT  1 

Uxiit  $i  Off-season  storage  of  small 
gas  engines. 

Obj»  $•    Correctly  service  a  small 
gas-  engine  for  storage  according 
to  raanufactxirers  ispecifications. 

At    Recommended  practices  for  storage  j 

•  Baptying  gaa  tarfCt  carburetor  fuel  lines  j 

•  Core  of  cylinder 

•  Changing  oil 

•  Gleaning  cooling  ^atem 

•  Fogging  crankcase,  carburetor  fuel  tanks, 
fuel  lines  and  metal  parts  on  engine 

H  I)  r  C  A  T  I  0  N 


01.0301-03  -  Code 

SMALL  GkS  ENCHNE  SER7ICE-  Title 


rfciACiiiNG  MpyrifODs 


A»  Slide  Series  on  Sborage 

B»  Demonstrate  proper  practices 
with  use  of  small  engine 

C.  Discuss  reasons  for  these 
practices. 

D.  Discuss  type  of  oil  to  use  fo]' 
fogging  and  storage. 


STUDENT  APPLICATION  ACTIVITIES 


A.  The  students  will  work  on 
engines  in  need  of  offseason 
servicei  readying  them  for 
.winter  or  summer  storage  . 
following  manufacturers 
recommendations • 


EVALUATION  PROCEDURES 


A.  The  student  will 
correctly  service  a 
small  gas  engine  for 
storage  according  to 
manufacturers  sei*vice 
manual.    The  instructor 
will  oversee  procedure* 
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MODULE  OP  INSTRUCTION 
Title  -  SMALL  GAS  ENGINE  SERVICE  Code  OI.O3OI-O3 

HESOUHCE  MATERIALS 

Books  -  Small  Engine  Repair    The  University  of  the  State  of  New  York.,  State  Education 

Dept. 

Mechanics  Handbook        -  Tecumseh  Products  Co. 

The  Two  Cycle  Engine     -  McOuUoch  Corp. 

Appropriate  Manufacturer's  Manuals 

Repair  Manual.  Briggs  and  Stratton 

Theories  of  Operation  -  — 

^  Manual  -  BrLggs  and  Stratton 


Audiovisuals  - 

« 

Slide  Series  on  Storage  -  Briggs  and  Stratton 

-  Slide  Series  on  Maintenance         -  Briggs  and  Stra'^ton 

Slide  Series,  on  Pre-deliveiy 

Service....  -  Briggs  and  Stratton 

Overhead  masters  on  Small 

-  I. M.S.,  Cornell  University 
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MODUGLS  OF  INSTRUCTION 
Title  -  LAWN  AND  GARDEII  TRACTORS 

i)i':s(:Kin'M)N: 


Code  .  01.0301-OA 


Before  delivery  or  operatiojn  of  a  new  garden  tractor,  it  should  be 
properly  assembled,  servia:^,  and  .its-  performance  checked.    Students  will 
learn  proper  assembly,  fi^iiig,  and  lubricating  as  well  as  the  checking  of 
safety  devices  and  operatx-^-jn.    "The  students  will  perform  the  required 
mal-ntenance  service,  xountie  rapalrs,  and  operating  adjustments  on  both 
naw  and  used  tractqrs- 


MAJOR  OraSIONS  OR  UlMXS       CONTENT  Time  Allocations 

Class  Other 


1.    Assembly  and  Pre-Dellvery  Service 

Safety  Rules  and  Tiractor  Operation 

 ^Fu  als  j_Lubxic  am^^I?^:^^ 

Maintenance  Sexvics: 

A.    Troublesho  oting 

5.    Preparing  Txactor  for  Storage 


2  6 
1  2 


^2  ^  8 

1  5 

JL  _2 
7  23 


Revised  June,  197^ 
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Title  - 


MODULE  OF  INSTRUCTION 
LAWN  AND  GARDEN  TRACTORS 


Code  -  01.0301-04 


OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1.  Given  a  new  tractor,  follow  the  manufacturers  recommended  procedure, 
assemble  and  perform  seven  specific  pre-deliyery  ser^^^ 

2.  Operate  the  tractor  for  the  break-in  period,  establish  rules  for  safe 
operation  and  at  the  same  tinre  check  completely  for  any  malfunction  in 
the  tractor  operation. 

3.  Given  a  used  tractor,  perform  a  systematic  maintenance  service  and 
repair  according  to  manufacturers  specifications  including: 

^    .  Check  and  maintenance  of  fuel  system 
.  Care  and  replacement  of  V-belts 
.  Adjusting  brakes 
.  Adjust  carburetor 
.  Service  electrical  system 
.  Adjust  P. T.O.  clutches 
.  Adjust  steering  mechanism 
.  Maintain  hydrairlic  system 

A.    Identify  engine  and  tractor  malfunctions  and  will  be  able  to  diagnose 
and  remedy  the  problems. 

5.    Prepare  a  tractor  for  storage. 
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'Title  - 


01 •0301-04 

LAWN  AND  GARDEN  TRACTORS 


A  G  R  I  C  U  L  T  U  R  ALL 


OBJECTIVES  BY  UNIT 

CONTENT  1 

Unit  1  -  Assembly  and  Pre-delivery 

Service 
Objective  #1 

Given  a  new  tractor,  the  student, 
following  the  manufacturers 
"'fecbmmended  procedure,  will 
assemble  anJ  perform  seven 
specific  pre-delivery  service 
operations. 

A,  Install  steering  wheel  j 

B.  Install  seat  \ 
C  '  Install  tires  | 

D,  Check  engine  crankcase  oil  level 

E,  Add  electrolyte  to  battery  and  charge 

F,  Install  battery '                       -  ^ 

G,  Check  hydraulic  fluid  level 

H,  Fill  gas  tank 

I,  Check  transmission  oil  level 
J.     Check  tire  inflation 

K,     Adjust  front  v/hfcc?;ls  for  toe  in  and  alignment 
L.     Check  safety  shields  and  safety  warning  markers 
M,    Lubricate  all  fittings 

Unit  2  -  Safety  Rules  and  Tractor 

Operation 
Objective  #2 

The  student  will  operate  the 
tractor  for  the  break  in  period, 
establish  rules  for  safe  operation 
and  at  the  same  time  check  com- 
pletely for  any  malfunction  in 
the  tractor  operation. 

A,  Safe  tractor  operation 

B,  Break  in  operation  of  tractor 

C,  Tractor  controls  - 

Clutch  brake 

Speed  control 
,     Shift  lever 
.  P.T.O. 
,    Lift  lever 

Ignition  switch 

Ammeter 

Choke 

,    Pre-starting  inspection 
4 

ERIC 


K  l>  I'  C  A  T  ]  0  N 


01,0301-04 

LAWN  AND  GARDEN  TRACTORS 


-  Code  

-  Title 


TK ACHING  Mi'TIIOOS 


B. 


C. 


D. 


£ 


A,  Demonstrations  -  on  cutting 
crating  landing  straps  and 
unpacking  tractor. 
Lecture-on  reporting  damagec 
goods  during  shipment  to 
company. 

Notes  -  students  wear 
safety  face  mask  when 
handling  electrolyte  and 
batttery,  then  wash  hands. 
Demonstrate  -  how  to  lift 
or  jack  tractor  up  for 
working  on  and  where  to 
place  jack  stands  for 
safety. 

Notes  -  see  owners  manual 
for  type  of  fluid. 
F«''^Npt.es  -  use  straight  edge 

and  ruler. 
G.  Follow  operators  manual. 
Discuss  results  of  improper 
break- in. 


STUDENT  APPLICATION  ACTIVITIES 


The  student  will  completely 
assemble  and  perform  pre- 
delivery service  on  a  small 
tractor  according  to  * 
manufacturers  recommendation 


A,  Demonstrate-areas  of  danger 
on  tractor, 

B,  Demonstrate-limits  of  machine 
for  the  job  it  was  designed, 

C,  Lecture-on  dealers  job  of 
explaining  safe  operation  to 
his  new  customers, 

D,  Cover  motor  vehicle  laws  con 
cerning  operation  in  highways 

E,  Explain  how  misuse  affects 
tractor  warranties, 

F,  Demonstrate- safety  starting 
device  on  some  clutch  pedals 
and  pedal     position  for 
breaking  and  brake  lock, 

G,  Demonstrate- setting  for 
various  attachments  and  safe 
operation 

H,  Demonstrate-gear  selection 
on  standard  shift  models. 
Demonstrate  operation  and 
principles  of  hydraulic 
devices , 

I,  Demonstrate-correct  engage- 
merit  of  pro  and  lift"  levers . 

J.  Demonstrate-raising  and 
lowering  on  each  tractor 
model  available. 


The  student  will  read 
v/arranty  regulations  and 
will  become  familiar  with 
the  tractor  operators 
manual. 


EVALUATION  PROCEDURES 


A.  The  student  will 
completely  assemble 
and  perform  pre- 

d  e  I  i  ve  r  y  s e  r vice "  on 
a  small  tractor 
according  to  manu- 
facturers recommen- 
dations. 

B.  Instructor  will 
check  procedure. 


A.  The  student  will 
orally  give  safety 
rules  and  will  demon 
strate  tractor  opera 
tional  proficiency 
to  instructor. 
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01.0301-04 

Title  .     LAWN  AND  GARDEN  TRACTORS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 
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C  A  T  I  O  N 


01.0'301-OA 


Code 


AND  GARDEN  TRACTORS 


-  Title 


TKACIIJNC;  Mhl'J'lIODS 


STUDKm'  Al^ir'LICATION  ACTIVITIES 


EVAI.UATION  PROCEDURES 


Continued  from  previous  page 
K.  Show  -  how  to  start  and 

stop  the  engine. 
L.  Explain  function  and  normal 

readings  under  operation, 
M. -Demonstrate-on  carburetor 
.   how  the  choke  works*  Explair 

when  necessary  to  use. 

Follow  owners  manual. 


i 
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01.0301-04 

LAWN  AND  GARDEN  TRACTORS 


A  G  R  I  C  U  L  T  U  R  /i.  L 


OBJECTIVES  BY  UNIT 


Unit  3  -  Fuels,  lubricants, 

lubrication  and  main- 
tenance service 

Objective  #3 

Given  a  used  tractor,  the  student 
will  perform  a  systemafc'ic  main- 
tenance service  and  repair  accord- 
ing to  manufacturers  specifica- 
tions, including! 
,  Check  and  maintenance  of  fuel 
system 

.  Care  and  replacement  of  V-belts 

.  Adjusting  brakes 

.  Adjusting  carburetor 

,  Service  electrical  system 

,  Adjust  P-T.O,  clutches 

,  Adjust  steering  mechanism 

.  Maintain  hydraulic  system 


CONTENT 


A. 
B. 
C. 
D- 


E. 


F. 


H. 


Type  of  fuel  used. 

Seasonal  lubrication  requirements 

Transmission  fluids 

Daily  lubrication  service 

.  Check  engine  crankcase  level 

.  Check  flywheel  /screen  ^  ~ 

Weekly  or  service  at  25  hours 

,  Change  engine  oil 

,  Check  hydraulic  system,  change  filter 

,  Breather 

,  Check  battery 

,  Check  drive  belt  tension 

100  hours  of  operation 

,  Clean  engine  shrouds 

,  Repeat  5  and  25  hour  service  checks 

,  Clean  spark  plugs 

Each  spring  and  fall  season 

,  Clean  fuel  strainer 

.  Lubricate  grease  fittiing^s 

,  Check  breaker  points 

Every  two  years 

•  Change  transmission  oil 

.  Check  hydraulic  fluid  level 

V-Belt  care  and  maintenance 

.  Cleaning  V-Belts 

,  Adjusting  V-Belt  tension 

.  Replacing  belts 

.  Adjusting  brakes 

Fuel  system 

•  Cleaning  fuel  strainer 

•  Adjusting  carburetor 
Electrical  system 

.  Clean  battery 

.  Check  battery  water  level 

•  Servicing  breaker  points  and  plug  gaps 
Adjusting  power  take-off  *  clutch 
Adjusting  PTO  clutch  brake 

Steering  adjustments' 

.  Adjusting \steering  cone 

•  Adjusting-^steering  gear 

•  Servicing  transmission 

.  Adjusting  clutch  and  brake 

Hydraulic  system 

.  CI eani ng  breather 

.  Lift  lever  adjustments 

.  Changing  hydraulic  fluid 
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.!>  r  C  A  T  I  0  N 


01.0301-OA 
LAWN  AND  GARDEN  TRACTORS 


*  Code 
-  Title 


TKA<:i!fMf;  MiaiioDs 


A.  Explain  fuel  ratings 

B .  Explain  various  grades  of 
grease  and  oils  and  their 
specific  designed  use. 

C.  Film  on  oils  and  lubricants. 

D.  Discuss  manufacturers 
recommendations. 

E.  Use  slides  to  show  engine 
wear  from  dirty  oil. 

F.  Cut  away  a  badly  worn  engins 
for  demonstration. 

G.  Carburetor  float  level 
demonstration  using  gauge 
or  ruler.  . 

H.  Demonstrate  using  a 
tachometer.' 

I.  Demonstrasre-  Igstition  system 
adjustmeir::, 

J,  DemonstrsCigi  use  of  feeler 
gauge,  dwe'Tl  meter  and 
sparkplugff eeler  gauge. 

K,  Demonstrate  fol lowing  manu- 
facturers "recommendaitions . 

L,  Demonstration  cleaning 
hydraulic  system. 

M,  Follow  manufacturers 
specif icat ' ons . 

N,  Students  wear  safety 
goggles  if  using  air. 


SlUUENT  APPLICATION  ACTIVITIES 


the  student  will  work  with  a 
tractor  operators  manual 
and  shop  repair  manual  and 
will  make  all  necessary 
checks  to. put  tractor  in 
proper  running  order.  


EVALUATION  PROCEDURES 


A.  The  student  will  be 
supervised  in  his 
projects  and  his 
progress  graded. 
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01.0301-OA 

■  AGRICULTURE  1. 

.  Title  -     LAWN  AND  GARDEN  TRACTORS 


OBJECTIVES  BY  UNIT 

Unit^  -  Troubleshooting 

A.  Starter  will  no^'t  turn  engine. 

Objective  #4 

B.  Hard  starting 

The  student  will  identify  engine 

C.  Engine  missing  under  load 

and  tractor  malfunctions  and 

D.  Loss  of  engine  power 

wiil  be  able  to  diagnose  and 

E.  Engine  will  no^ 

remedy-  the  problems* 

F.  Traaismission  will 'not  stay  in  gear 

G.  Br^es  do  not  work 

H.  InffiQEoper  steering 

I.  Cliffitch  hard  to  operate 

J.  Hysfcraulic  system  inoperative 

-^Uni t.  5 .  -  lErep^ring  -i^tractor  for 

A.  -Engine  preparation   

stotrage. 

B.  Tractor  jpreparation 

Objective  #5 

C.  Preparing  tractor  for  use  after  storage. 

The  student  will  prepare  a 

tractor  for  storage  % 

• 
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U  V  C  A  'I'  ION 


01.0301-OA 

LAWN  AND  GARDEN  TRACTORS 


-  Tttle 


TKACHINC;  MK'I'HOOS 


A.  Demonstration. 

B.  Discussion* 

C.  Show  students  how  to  use 
repair  manuals. 


A.  Demonstrate  method. 

B.  Discussion  on  rust  preven- 
tive, pi  Is  ..to  „use. 

C.  Follow  manufacturers 
recommendations. 


STUDENT  APPLICATION  ACTIVITIES 


^  The  student  will  work  with 
problem  situations  on 
tractors  and  engines. 


A,  The- students  progress 
on  these  projects 
will  be  graded  by 
instructor. 


A..  The  student  will  prepare  a 
tractor  for  storage. 


EVALUATION  PROCEDURES 


A.  Student    will  be ~ 
graded  on  his 
procedure  and  on 
.final  preparation 

iob.' 
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11 


Title  . 


MODULE  OF  INSTRUCTION 
LAWN  AND  GARDEN  TRACTORS 


Code  -  01..moi-OA 


RF:S0UHCE  MATERIALS 


A.  Books  -  Small  Tractor  Service  Manual.    Interec  Publishing  Co,,  1014  Wyandotte  St 
Kansas  City,  Mo.  6^105. 

Small  Engine  Service  Manual.    Interec  Publishing  Co. 

Small  Engines,  care,  operation,  maintenance,  and  repair.  Volumes  1  >  2 
American  Association.    Athens,  Georgia. 


B.    Periodicals  - 

Lawn  Equipment  Jouxmal.    Quinn  Publications,  3339  West  Freeway,  Fort 
Worth,  Texas  76100. 

Farm  Power  Garden.  New  Yoi^  Staire  Farm  Jlqutpment  Dealers  Association, 
Hamilton,  New  York  133A6. 

Farm  Power  and  Equipment.    NRFAOPublications.,  Inc .  2340  Hampton  Ave., 
St.  Louis,  Mo.  65251. 

Implement  and  Tractor.    Interec  Publishing  Co.,  lOlA  Wyandotte  :St . , 
Kansas  City,  Mo.  6A105. 


C.    Audiovisual s  - 

Oils  and  Lubrication  Slides  -  Pennoil  Co.,  Syracuse,  New  York 


12 
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MODULE  OF  IMSTRUCTlOn 


Title 


TRACTOR  SERVICE 


Code  -  01.0301-05 


DKSCRmiON:  J 

. .      Th8^purpose_of  _thls  .  ^j?^®^^^^  :^ 

properly  service  a  tractor^    This  serviced prbc€^^^^  : 
care  and  nmintenance  from  the  time  a  unit  lis:  p 
to  tiie  day  .:the  unit  is  traded  In,  sold  or  junked 

periodic  servicing  of  the  chassis ,  engine v  power  train ,  hyd^^  ^^"^^  v 

other  accessories.    It  will  also  Involve  the ^e^udeht:  In;, servlc;e    ,  , 
record  of  vehicles.    This  maintenance  procedure  will  u 

owners  and  service  manuals •    As  a  result,  the  student  will  be  capable  of performing 
the  actual  service  In  addition  to  maintaining  service  records  bn^^  a^ 
-'tractors. 


'■•"U' 


.l;t;,-;-.-<fiti 


DIVISIONS  OR  UNITS  OF  CONTENT 


Time  Allocation 
Class  Other 


1. 

Maintenance  |lecord  Form     -  ^  ..^  .... 

 1:. 

2. 

Chassis 

1 

2 

3. 

Lubrication 

2 

a 

A. 

Air  Induction  System 

1 

1 

5. 

Cooling  System 

1 

1 

6. 

Electrical  System 

3 

6 

7. 

Fuel  System 

1 

2 

8. 

Other  Systems 

). 

Ti  ^ 

2 
1'9 

Revised  June,  197A 
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MODliLE  (3F  INSTRUCTION 
Title  -   TRACTOR  SEIiyXCE,  ..:     ■  -  •    ,    ....    _  ^o6e  -  01.0301-05 

OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1  Recognize  the  importance  o£  daily  and  periodic  maintenance  and  will  set 
*    up  a  maintenance  chart  to  use  on  a  tractor(s)  at  home. 

2  Identify  the  locations  of  adjustments  on.  the  chassis,  recognize  the 
adjustments  per  manufacturers  specifications  and  make  required 
adjustments  or  replacements,  _ 

3  Identify  the  lubrication  points  on  a  tractor,  select  the  proper  lubricant, 
and  perform  the  periodic  required  lubrication  maintenance. 

4.     identify  the  servicing  required  to  the  air  induction  system  and  perform 
•  ■    •    the  required..procedu-re.  per  ..manufacturers  recoimnendatlons  

5      Identify  the  servicing  requirements  of  the  cooling  system  and  perform 
*     the  required  procedure  per  manufacturers  recommendations. 

6.  Identify  the  servicing  requirements  of  a  tractor  electrical' system 
per  recommendations  and  perform  requirements. 

7.  Identify, the  required  servicing  of  a  fuel  system  per  recommendations 
and  perform  required  service. 

8      Identify  other  required  service  concerning  , the  engine,  tin  ware  and 
iSi^ystems^  ,in  other,  seven  obiectives  and  perform 

reconmie5de^''*''procedur*es;;  -  ••• 
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Code  * 
title  * 


OK0301*05 
TRACTOR  SERVICE 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  1.  Record  Form 
Obj.  #1.  The  student  will  realize 
the  importance  of  daily  and  periodic 
maintenance  and  set  up  a 
maintenance  chart. 


A.  Reasons  for  maintenance  program 
.  Reduce  overhead 

•  Increase  tractor  life        —  -  ^..^^ 

•  Prevent  breakdown  during  crucial  times 
.  Reduce  down  time  of  tractor 

B,  Maiivtertance  .recordkeeping 
.*  Forms 

.  Manufacturer  specifications  or  recommendations 
•  how  to*  u-se  specifications 
.  where  to  find  specifications 

•  Suggestions  for 
.  starting  a  llbraxry  of  information 


Unit  2,  Chassis 

3bj,  #2.  Identify  the  locations  of 
adjustment  on  the  chassis,  recognize 
the  adjustments  per  manufacturers 
specifications  and  make  required 
adjustments  or  replacement. 


A.  Tire  care  ~ 

B.  Wheel  bearing' adjustment 

C.  Front  tnd  toe* in 

D.  Throttle  linkage  adjustment 

E.  Governor  adjustment 

F.  Clutch  adjustment 

G.  Foot  brake  adjustment  and  interlock 

H.  Steering  sector  adjustment' 

I.  Differential  lock  adjustment  i 
J.  vnieel  tread  \d!dth  adjustment  '] 
K,  Tractor  accessories  available 

•  Vertical-horizontal  muffler 

•  Front  end  weights 

•  Rear  wheel  weights 

•  Dual  wheel 

•  Draw  bar  variables 
.  Belt  pulley 

.  3  point  link  stabilizers 
Tighten  all  cap  screws  , bo Its , screws  periodically 


4 


K  i>  r  C  A  T  I  ()  N 


01.0301*05 

TRACTOR  SERVICE 


-  Code 


Title 


TKACJIINf;.  MKTHODS 


A.  Compare  costs  of  proper 
maintenance,  vs  haphazard 
method 

•  ..Charts 

.  Actual  records 

B.  Charts,  slides,  transparen- 
cies 

.  Sample  forms 

•  Owners  manuals  and  shop 
manuals  published  by  the 
manufacturer 

•  Review  manuals  for 
specifications. 


STUDENT  APPLICATION  ACTIVITIES 


A.  Each  student  develop  own 
form. 

B.  Each  student  keep  maintenance 
record  on  one  or  more  vehicle 
used  on  a  farm. 

C.  List  periodic  maintenance  in 
chronological  order • 


EVAl-UATIOr?  ^PROCEDURES 


A.  Using  owners  manuals  of  a 
manufacturer  of  a  specific 
model  tractor.  Assign  one  to 
each  student. 

B.  .  Discuss  adjustments,  proce- 
dures and  recommendations 
fcir^the  general  characteris- 
tics of  the  job  the  tractor 
is  to  be  used  for. 


A.  Using  the  student  designed 
maintenance  record  form 

.  *Locate  all  adjustments 

and  record. 
.  If  specific  periodic 

hours  -  record. 

B.  Same  as  A.  but  have  student 
use  manual  on  own  tractor. 


ERLC 
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A.  Evaluate  student's 
records  maintained 
on  farm  vehicle 
^ f or  cbmple tTne  ss , 
accuracy  and  service 
required  in 
chronological  order 


A.  Evaluate  students 
progress  obtaining 
ad justments  and 
recommendation; 

B.  Evaluate  same. 

C.  Assign  any  manual 
of  any  make  tractor 
and  have  student 
find  the  manufactu- 
rers recommendation 
for  each  item  in 


content  of  this 
objective. 


Code  -  01.0301-05 
Title  -    TRACTOR  SERVICE 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  3.  Lubrication 
ObJ. #3. Identify  the  lubrication 
points  on      tractor , select  the 
proper  lubricant  for  each 
location ^and  perform  the  periodic 
lubrication  maintenance. 


A^  Fuels  and  lubricants 

B.  Locate  all  pressure  type  grease  fittings  and 
lubricate 

C.  Check  and  change  engine  oil  and  filter 

D.  Check  and  change  transmission  oil 

E.  Check  and  change  differential 

F.  Cleaning  magnetic  drain  plugs 
Servicing  crankcase  breather 

H,  Servicing  oil  pump  screen 

I,  Check  and  change  power  steering  oil  and  filter 
J.  Check  and  change  rear  axle  planetary  or  drop  housii^gs 
K,  Check  and  change  steering  housing 

Lubricate  generator 
M.  Check  and  lubricate  front  wheel  bearings 
N.  Precautionary  measures  or  safety  procedures. 


Unit   4.  Air  Induction  System 
Obj .#4* Identify  the  servicing 
required  to  the  air  induction  system 
and  perform  the  required  procedure 
per  manufacturers  recommendations. 


ERIC 


CONTENT 


A.  Components  o5  air  induction  system 

B.  Purpose  of  air  filters 

C,  Types  of  air  cleaners 

.Oil  bath 
,Dry  element 

D ,  S ervlce  recommenda tions 

,  Oil  bath 
.  Dry  element 
,  precautionary  measures 
K, Visual  inspection  of  duct  work 
, Importance  of  observation 
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I)  t    C  A  T  I  O  N 


01.0301-05 


TRACTOR  SERVICE 


-  Code 

-  Title 


A.  Using  a  specific  tractor  and 
its  owners  manual  discuss 
the  items  listed  under 
content  of  this  objective. 

B*  Actual    procedure  followed 
on  a  live  tractor  per 
manufacturers  recommenda- 
tions. 


Use  charts,  air  cleaners 
manufacturers  literature, 
cutaways  of  air  cleaners, 
discuss  how  an  air  cleaner 
works,  its  importance  and 
various  types. 
Use  slides,  transparencies 
or  actual  components  showing 
.  Comparison  of  internal 
engine  components  of 
ptopef  and  improper  air 
induction  servicing. 
Actual  cleaning  of  a  dry 
element 
.  A^r 
.  Washing 

.  Precautionary  measures 


SriJUENT  APPLICATION  ACTIVITIES 


B 


A.  Select  proper  lubricant  for 
each  lubrication  location 
per  manufacturer  recommenda- 
tions from  owners  manual. 
Perform  each  servicing 
procedure  outlined  under 
content  of  this  objective. 

C.  Have  students  bring  in  for 
comparison  various  suppliers 
fuels  and  lubricant  specifi- 
cations with  manufacturers 
recommendations. 

D.  Select  proper  lubricant  from 
supplier  specif ications  to 
use  at  each  location  listed 
under  content  of  this 
objective. 


A,  Perform  actual  service  of 
.  Oil  bath  . 

.  Dry  element 

B.  With  tractor  assigned  or 
unit  at  home  -  actually 
perform  or  list  recommenda- 
tions concerning 

.  Hours  of  service  intervals 
*  Type  of  service  required 
.  Precautionary  measures 


EVALUATION  PROCEDURES 


Oral  or  written: 

A.  Have  student 
record  the  lubrican 
for  each  location. 

B.  Observe  servicing 
procedure. 

C.  Use  a  manual  of  any 
tractor.  Have 
student  locate 
manufacturers 
recommendation  and 
record  for  each 
item  under  content 
of  this  objective. 


Written  or  oral 

A.  Assign  a  manual  of 
any  tractor  to  each 
student.  Have  him 
describe  the  servic- 
ing procedure,  hour 
intervals,  and  pre- 
cautionary measures 
for  items  3,  ^  and  5 
under  content  of 
this  objective. 
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Code  - 
Title  - 


01.0301-05 

TRACTOR  SERVICE 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  S.Cooling  System  A.  Components  of  a  cooling  system 

|0bj.#5.  Identify  the  servicing  B,  Purpose  of  a  cooling  system 

requirements  of  the  cooling  system  |c.  Properly  drain  a  cooling  system 
and  perform  the  required  procedures  p.  Flushing  or  cleaning  a  cooling  system 
Iper  manufacturers  recommendations.   |e»  Types  of  cooling  agents  (anti  freeze) 

•Strength  of  anti  . freeze  for  proper  protection 
If.  checking  the  thermostat 
|g.  Checking  the  pressure  cap 
Ih,  Use  of  rust  inhibitors 

|l.  Importance  of  shutters  and/or  air  shrouds 
|j.  Radiator  service  (external) 
.  Free  from  debris 

.  Free  from  oil  and  dirt  accumulation 
|K«  Coolant  heaters  for  cold  weather  starting  aid 
|L.  Importance  of  grille  screens 
|m.  Winter  storage  procedure 
In.  Visual  check 
.  Hoses 
.  Fan  belt 

.  Ever  flow  tube  obstructions 
jo.  Adjust  fan  belt  w/  proper  deflection 


ERIC 
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I::  1/  I    C  A  T  1  0  N 


01.0301-05 
TRACTOR  SERVICE 


"  Code 
-  Title 


• 

TKACIIING  MM'j'llOnS 

STIJUKNT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

A.  Lecture  using  charts,  cut- 
aways, transparencies  and 
actual  components,  discuss 
all  items  under  content 
of  this  objective. 

B«  Demonstrate  jobs  mentioned  in 
content  of  this  objective. 

C.  Visually  check  an  actual  unit 
for  oil  and  fuel  leaks 
causing  collection  of  dirt 
causing  poor  cooling. 

D.  Recommend  steam  cleaning. 

1 

A.  Using  an  owners  manual  for 
an  assigned  tractor  or  one 
at  home  locate  and  record 
requirements  of  the  cooling 
system  following  items  #3, 
^j5,^>7,lA    and  15  in  content 
of  vnis  objective. 

Written  or  oral 

A.  Assign  any  manual  to 
the  student,  locate 
and. record  cooling 
system  requirements 
in  items  #3, A, 5,6, 7, 
1^,  and  15  of  the 
content  of  this 
objective . 

... 

9 

• 
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o 

ERIC 


Code  - 


01.0301-05 


AGRICULTURAL 


TitU  -     TRACTOR  SERVICE 


OBJECTIVES  BY  UNIT 


Unit  6.  Electrical  System 
|0bj.#6»  Identify  the  servicing 
requirements  of  a  tractor  electrica 
system  from  the  owners  manual  and 
perform  the  required  procedures  per 
the  manufacturers  specifications. 


jUnit  7.    Fuel  System 
pbj,#7.  Identify  the  servicing 
recommendations  of  a  tractor  fuel 
Isystem  from  the  owners  manual  and 
Iperform  ^he  required  procedures. 


iJnit  8*      Other  Systems 
pbj.#8. Identify  additional  service 
Required  other  than  the  1-7 
t>bjectiV3S.  (miscellaneous) 


CONTENT 


A.  Purpose  of  the  electrical  system 

B.  4  major  circuits  of  the  electrical  system 

C.  Batteiry  checks,  maintenance  and  tests 

D.  Visually  check  all  wiring  for  loose  connections 
bare  wires,  corrosion 
Starting  procedure, 

,  Cold  weather 
F.  Restrictions  on  use  of  starter 

Electrical  schematic  diagram 

H.  Generator  condition 

I.  Starter  condition 

J.  Check  and  test  regulator 


9 


A,  Diesel  fuel  system 
.  Filter  change 

•  Clean  sediment  bowl 
.  Bleeding  the  fuel  system 
Gasoline  fuel  system 
.  Sediment  bowl 
.  Fuel  screens 

Fuel -general 
.  Fuel  tank  cap 

.  Safety  precautions  filling  tank 

•  Importance  of  cleanliness 


Clean  screens 
Change  fuel  filters 
Lines 

Carburetor  adjustments 


A.  Adjust  engine  valves 

B.  Adjust  governor  f 

C.  Adjust  throttle  linkage 

D.  Visual  check  of  tin  ware 
Seat  position  for  operator 

F. Safety  precautions  hitching, towing 

Adjust  hydraulic  control  linkage 
H. Check  hydraulic  working  pressure  of  power  steering 
and  3  point  system 


10 
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K  !•  i  Cat  Jon 


01.0301-05 
TRACTOR  SERVICE 


-  Code 

-  Title 


.  Lecture  -  using  slides, 
strip  film,  transparencies 
and  hand  out  sheets. 

•  Components  of  the  electric 
cal  system. 

•  Purpose  of- components . 

•  Daily  and  periodic  main- 
tenance to  electrical 
system. 

Physically  check  on  a 
tractor. 

•  Conditions  of  the  electri- 
cal system  wiring  and 
connect  ions . 

.  Generator  brushes  and 

armature  condition. 
, .  Starter  brushes  and  arma- 
ture condition. 
.  Make  actual     checks  on 

.  battery 

.  charging  system 

.  starting  system 
Lecture  using  actual  tractor, 
slides,  transparencies  and 
hand  out  sheets 
.  Cold  weather  starting 

procedure  (diesel) 
.  Safety  measures  using 

starter  and  restrictions. 


-  Lecture  using  owners  manuals 
discuss  the  requirements 
concerning  the  fuel  system. 

B.  Using  actual  tractor  and 
perform 

-  Filter  change 
.  Sediment  bowl  cleaning 
•  Bleeding  a  diesel  system 
.  Physically  "check  lines  for 
leaks 

C,  Lecture,   slides,  charts, 
cutaways  actual  component. 

 -^Ui^cass^caxbaret-ar — .  ^ 


SriJUENT  APPLICATION  ACTIVITIES 


A. 


Identify  components  of  the 
electrical  major  circuits  on 
an    assigned  unit. 
Using  the  owners  mginual  for 
the  assigned  unit,  identify 
the  daily  checks  of  the 
electrical  system. 
Change  brushes  and  clean  up 
armature  on  an  assigned  unit 
al so  test  the  component s . 
Change  brushes  and  clean  up 
armature  on  assigned  unit 
and  test  the  component s . 
Using  the  schematic  diagram 
of  the  electrical  system, 
trace  major  circuits. 
Install  a  set  of  ignition 
points  and  condenser. 
Check  ignition  timing. 


B. 
C. 
D. 


principles. 
.  Carburetor  adjustment 
.  Dismantle  a  carburetor 

A.  Manipulatively  - 

.  Adjust  items  listed  in 
content  per  owners  manual 
items  itl ,  2,3,7and  8. 


Identify  from  owners  manual 
required  service  and  hours 
for  service. 

Bleed  a  diesel  fuel  system. 
Change  fuel  filters. 
Check  fuel  tank  cap  for 
breathing. 

Dismantle  carburetor  and 
adjust  on  tractor  engine. 
Make  visual  checks. 


EVALUATION  PROCEDURES 


A. 


Written  or  oral  - 
Assign  any  manual  to 
each  student,  locate 
or  record  the  elec- 
trical systeiTi 
recommendations  for 
daily  periodic 
servicing. 


Assign  a  carburetor 
to  each  student • 
Record  adjustments 
and  actually  make 
adjustments . 


A.  Perform  all  items  listed 
under  content  items  #1,2,3, 
7  and  8. 

II 


.  Manipulative  test - 
Adjust  valves  on  an 
engine . 

B.  Adjust  the  governor. 

C.  Take  relief  pressure 
of  hydraulic  and 
power  steering. 


I, 
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MODULE  OF  INSTRUCTION 


Title  -   XRACTOR  SERVICE  -  Code  -    01  •0301-05 


RESOURCE  ^  ' " 

Books: 

1.  Tractor  Maintenance  -  Principles  &  Procedures 

*  Am. Assoc.  For  Voc.  Inst. 
Materials  Engineering  Ctr, ,  Athens,  Georgia.  30601 

2.  4-H  Tractor  Maintenance  Units  1-4 

Tractor  Owners  or  Operators  Manual  for  Any  Model  or  Make  used: 
Massey  Ferguson  Inc.,  12601  Southfleld  Rd,,  Detroit,  Mich, 
Owners  Manual  690-435MI  for  MF65  tractor.  ■ 


Audio  * 
Visuals: 

Film  Strip  -  Tractor  Maintenance  -  Principles  &  Procedures 
Am. Assoc.  for  Voc.  Inst.  Material  -  Engineering  Center. 
Athens ,  Georgia    3060  T 


3. 

ZKamples: 
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MODULE  OF  INSTRUCTION 


Title  -    TRACTOR  ENGINE  TUNE^UP  •  . 

Code  -  01.0301-06 

DKSCKiniON: 

The  studeint  will  develop  an  effective',  systematic  procedure  to  follow 
in  "checking  out»»  a  tractor  engine,  and  will  learn  the  technical  knowledge 
and  abilities  necessary  to  make, the  needed  adjustments.    He  will  gain 
experience  in  the  use  of  electronic  test  equipment,  the  operation  and  use 
of  a  dynamometer  for  determining  the  malfunction  and  inefficiency  of  the 
engine.    Tests  and  adjustments  will  be  made  to  the  air,  exhaust,  ignition, 
fuel,  lubrication,  coding  and  electrical  systems. 


DIVISIONS  OR  UNITS  OF  CONTENT 

1.  Introduction  to  Tune- Up 

2.  Visual  Inspection 

3.  Dynamometer  Test 

4.  Tune- Up  Procedures  ; 


Time  Allocation 
Class  Other 


1 
1 
1 

7 


3 

3 

-3 

14 
23 


1 
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MODULE  OF  INSTRUCTION 
Title  •    TRACTOR  ENGINE  TUNE-UP  Code  -  01.0301-06 

OBJECTIVES  to  be  obtained: 

The  student  will  be  able  to: 

iV    Define,  to  the  instructors'  satisfaction,  the  iterm  "tune-up"V  ^ 

2.  Identify  four  reasons  for  tuning-up  an  engine. 

3.  Describe  the  economic  importance  of  a  properly  tuned  engine. 

A,    Usinga  tractor,  perform  visual  inspection-listing  the  necessary  adjust- 
ments to  be  made. 

5.  Clean  a  tractor,  using  a  steam  cleaner,  so  that  a  complete  visual 
*   -ihlspection  is  possible. 

6.  Correctly  use  the  dynamometer  on  a  tractor  that  is  to  be  tuned. 

7.  Perform  a  dynamometer  -heck  on  a  tractor  and  record  the  test  results. 

8.  Fill  out  and  complete  work  order  on  air  and  exhaust  system  of  tractor. 


9.  Perforin  a  vacuum  test,  compression  test,  torque  head  bolts  and  adjust 
valves  to  manufacturer's  specifications. 

10.  Check,  adjust  and/or  correct  problems  in  ignition  system. 

11.  Check,  adjust  and/or  correct  problems  in  fuel  system. 

T2.  Check,  adjust  and/or  correct  problems  in  lubrication  system. 

13.  Check,  adjust  and/or  correct  problems  in  cooling  system.  , 

U.  Check,  adjust  and/or  correct  problems  in  electrical  system. 


ERIC 
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MODULE  OF  INSTRUCTION 
Title  -  TRACTOR  ENGINET  TUNE-UP  Code  -  01.0301-06 

OBJECTIVES  to  be  obtained: 

(continued)    - 

15.  Check,  adjust  and/or  correct  malfunction  In  clutch  pedal  controls. 

16.  Perform  final  dyneimbmeter  test  to  prove  adjustments  have  restored 
engine  efficiencies. 
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Code  -  01.0301-06 

Title  -    TRACTOR  ENGINE  TUN|^UP^-- 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit   l  Introduction  to  tune-up 
Objective  1 

Define  ,  to  the  instructors' 
flatisfaction,  the  term  "tune-Up" 

Objective  2 

Identify  four  reasonB  for  tuning-up 
an  engine. 


A*  What  Is  tune-up 

..Checks  for  malfunctions 
•  Minor  adjustments 
;  Preventive  maintenance 


Objective  3 

Describe  the  economic  importance, 
of  a  properly  tuned  engine. 


B.  Why  tune-up 

•  Catch  problems  early 

•  Prevent  power  loss 

.  Decrease  fuel  consumption 

.  Overcome  difficulty  In  starting 

•  Overheating  eliminated 

C.  When  to  tune-up 
.  Regularly 
.    250  hrs,  500  hrs,  1,000  hrs. 

•  Seasonally 

D.  Results  of  a  tune-up 

•  Studies  show  - 
.     11%  HP  increase 
.     14%  fuel  efficiency  increase 
.     5.3%  increase  in  :i>pwer  through  resetting 

ignition  'J 
dependable  for  long,  productive  hours 
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EDUCATION 


01.0301-06 

TRACTOR  ENGINE  TUNE-UP 


-  Code 

-  Title 


TEACHING  METHODS 


A»  Obtain  and  assemble  reference 
from  as  many  manufacturers' 
service  departmtints  as  possi- 
ble, 

B.  Refer  to  reference  list  at  th 
end  of  this  module  and  review 
information  that  is  available 
from  the  colleges  in  the  form 
of  bulletins,  the  various 
periodicals,  etc,  and  the 
audio-vi suals. 

C.  Have  students  develop  graphs 
showing  performances  of 
properly  adjusted  tractors 
as  compared  with  tractors 
not  properly  adjusted. 

D.  Demonstrate  by  use  of  a  gaso- 
line flow  meter  the  differenc 
in  fuel  consumption  when  the 
tractor  engine  is  properly 
timed  and  not  timed,  also 
when  the  carburetor  is  proper 
ly  adjusted  and  not  adjusted, 

B,  Have  a  local  dealer's  service 
mamger  bring  to  the  class 
the  past  month's  service 
records  of  customers  to 
illustrate  a  comparison  of 
the  average  cost  of  tune- up 
and  maintenance  and  the  total 
value  of  the  equipment  that 
was  serviced.    Have  him  point 
out  the  savings  that  could 
!^have^Fee~n  m^  mbre^Timely 
tune -up. 


ERLC 


STUDENT  APPLICATION  ACTIVITIES 


D. 


Study  references  provided 
and  data  obtained  from  the 
various  sources  available. 

Develop  graphs  from  this 
data  and  information  to 
illustrate  the  values  of 
savings,  etc. 

Observe  the  procedures  demon 
stratod  by  the  instructor  in 
obtaining  the  data  so  that 
you  will  be  able  to  perform 
the  same  tests  on  other 
tractors. 

List  the  factors  and  calcula 
tions  given  by  the  instruc- 
tor or  guest  service  manager 
from  local  dealership  for 
future  reference  and  use. 
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EVALUATION  PROCEDURES 


A.  -  B, 

Written  and/or  oral 
exam       on  definition 
of  tune -up 

C;*  Written  or  oral 
description  of  the 
factors  involved  in 
the  comparison  of  a 
tuned  and  an  untuned 
^  engine.  Problem 
solving. techniques 
with  an  actual  trac- 
tor as  given  on  papei 
as  a  report. 


Code  -     01 •0301-06 

Title  -    TRACTOR  ENGINE -TUNE -UP 


AGBICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  2 

Visual  Inspection 

Objective  4 

Using  a  tractor,  perform  the  visual 
inspection,  listing  the  necessary 
adjustments  to  be  made. 


Objective  5 

Clean  a  tractor  using  a  steam 
cleaner  so  that  a  complete  visual 
inspection  is  possible. 


Unit  3 

Dynamometer  Test 
Objective  6 

Correctly  use  the  dynamometer  on  a 
tractor  that  is  to  be  tuned. 

Objective  7 

PerfortP  a  dynamometer  check  on  a 
tractor  and  record  the  test  result 


ERIC 


CONTENT 


A.  Checks  to  be  made 

. Air  Intake  System  

»    air  leaks 
restrictions 
.Oil  and  Water  teakage 
.  Electrical  System 
^  battery 
cables 
viring 

:tndicator  light 
Cooling  system 

water  in  crank  case 
external  leaks 
clogging 
Fuel  System 
leaks 

restrictions 
clogged  filter 
Steam  Clean 

improves  pooling 
easier  to  spot  troubles 
simpler  to  tune-up 


Purpose 

•  As  -is  condition 
.  Determine  - 

simple  tune-up 
need  for  overhaul 

•  Procedure  - 

connect  to  tractor 
.     operate  at  half  load  for  30  min.-temp.  normil 
.     gradually  increase  load  to  rated  load  sp«ed 

read  HP  on  dynamometer 

compare  RP  with  technical  manual 
,  Analyze  results 
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EDUCATION 


01.0301-06 


TRACTOR  ENGINE  TUNE-UP 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Explain  and  demonstrate  the 
visual  inspection  pointing  out 
the  particular  item  to  be  checkeji. 
Show  the  use  of  a  simple  check 
list  copied  from  the  content 
section  of  this  module. 


Explain  the  value  of  cleaning 
the  tractor  with^a  steam 
cleaner  and  have  the  students 
perform  this  task.  It  is 
assumed  that  instruction  in 
the  proper  method  of  using 
the  steam  cleaner  has  already 
been  given. 


A.  By  use  of  a  dynamometer, 

*   demonstrate  the  check  of  the 
tractors  PTO  horsepower. 
Refer  to  the  supplement  at 
the  back  of  this  module  for 
further  explanation  and  use 
of  the  dynamometer. 

B.  Have  the  students  list  the  . 
steps  under  Procedure  in  the 
content  of  this  module.  - 
Possibly  handouts  could  be 


Observe  dembnistra 

by  the  instructor  of  the.  step 

in  a  visual  inspection.  Folloi/ 

his  checks  as  listed  from  the 

outline  given  you  by  the 

instructor. 

Set  up  the  steam  cleaner  and 
clean  up  the  tractor  that 
is  being  tuned-up  using  the 
facilities  available  for  this 
purpose. 


D.  "Evaluate  11  st^pre 
pared  by  each  stu- 
dent. 

B»  InstructorwiU 

observe  the  student 
performing  the 
cleaning  job  and 
give  credit  on  the 
basis  of  the 
cleanliness  of  thc; 
tractor  when  finished 


made  by'  copying  fhe  suppre 
ment  and  given  the  students. 
C.  Refer  to  manufacturer's 

manuals  and  compare  results 
of  the  test.  Analyze  the  data 
on  the  basis  of  this  com- 
parison and  explain  what 
adjustments  are  to  be  made 
or  if  the  tractor  should  be 
given  an  overhaul. 


Observe  instructors  demonstraj- 
tion  listing  the  steps  of 
procedure  to  be  followed  in 
performing  a  dynamometer  check. 

Using  this  procedure  and  other 
references  provided  make  a 
similar  check  with  the  dyna 
mometer  on  tractor  "asMgned 


Give  credit  for 
student 8 '  procedure 
in  setting-up, 
operating  and  re- 
moving the  dynamo-  . 
meter. 

Check  tractors' 
performance  and 
compare  results 
with  each  students' 
report. 


0 
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Code  -  01.0301-06 

Title  -    TRACTOR  F'lGlNE  TUNEr-UP. 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 

coNTEm: 

Unit    A  -  Tune-Up  Procedures 
Objective  8 

Fill  out  and  complete  work  order 
on  air  and  exhaust  system  of  * 
tractor. 

Objective  9 

Perform  a  vacuum  test  compression 
test,  torque  head  bolt$  and  adjust 
the  valves  to  the  manufacturer's 
:  specif 1 cat  ions • 

Objective  10 

Check t  adjust,  and/or  make  necessar 
tecJ:  of  the  ignition  system. 

• 

A.  Air  Intake  and  Exhaust  System 
.  Clean  out  pre-cleaner 

•  Remove  and  clean  air  cleaner 

•  Swcb  out  inlet  pipe  in  air  cleaner  body 
.  Inspect  exhaust  system  and  muffler 

•  Crankcase  ventilating  system 

'  B.  Basic  Engine  - 

Intake  vacuum  test  (Diesel) 
.  Manifold  depression    test  (gas) 

•  Cylinder  head  gasket  leaks 
.  Cylinder  head  bolt  torque 

.  Valve  tappet  clearance 

•  Compression  test 

y 

C.  Ignition  System 

•  Spark  plugs  - 

.    clean,  adjust  gap  &  test 
.    replace  if  necessary 
.  Distrihu£gr 

cap  &  rotor 
.    breaker  points  and  condenser 

point  clearence  (can  dwell) 
.    breaker  spring  tension 

lubricate  cam  and  shaft 

test  ignition  coil 
.    adjust  timing 
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EDUCATION 


01.0301-06 


TRACTOR  ENGINE  TUNE-DP 


-  Code 

-  Title 


TEACHING  METHODS 


A.  Demonstrate  the  proper  tech- 
nique for  servicing  the  various 
components  of  the  air  intake 
and  exhaust  systems. 

B.  Show  film  strips  "Air  Cleaner 
and  Crankcase  Ventilating 
Service". 

C.  Show  students  parts  of  an 
engine  that  has  been  ruined 
by  a  dirty  air  cleaner. 


^*  Demonstrate  the  use  of  a 
vacuum  gauge,  compression 
gauge/  torque  wrench,  valve 
tappet  gap  gauge  and  explain 
the  proper"  sequence  of  head 
bolt  tor qui ng,  also  valve 
tappet  adjustment, 

E\   Demonstrate  the  correct  pro- 
cedure to  follow  in  checking 
and  adjusting  the  ignition 
system, 

F.  ^Show  film  strip  "Electrical 
System,"  first  part  which 
deals  with  the  ignition 
components. 


G, 


Explfdn  the  "indicators'*  that 
will  tell  the  student  what 
could  be  happening  within 
the  engine  whi cn  mSy "be 
reason  for  using  a  different 
spark  plug,  or  correcting 
polarity,  etc. 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A,  Use  the  owner/operators 
manual  with  the  tractor 
assigned  and  perform  the 
necessary  services  to  the 
air  cleaner,  exhaust  system 
and  the  crankcase  ventilator 
(tube,  cap,  etc) 

B.  Make  a  vacuum  test,  compres- 
sion test  and  record  find- 
ings.   Compare  with  the 
manufacturer's  specifica- 
tions, 

C*  Torque  head  bolts  and  valve 
tappet  adjustments  to  the 
recommended  specifications, 

D.  Follow  the  procedure  outlined 
by  the  instructor  for  check- 
ing the  ignition  components 
and  make  necessary  adjust- 
ments, etc,  to  meet  the 
manufacturer's  specifica- 
tions, 

E,  Report  any  unusual  "indica- 
tors" on  tune-up  report  or 
work  order  so  that  informa- 
tion can  be  given  to  owner  o 
tractor  for  future  reference 
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The  completion  of 
the  check  sheet 
and/or  work  order 
used  for  the  tune-up 
will  serve  as  a 
record  of  the  student 
performance  and  the 
resulting  analysis 
of  the  tractor  engine 
should  indicate  his 
level  of  proficiency 


l»  Accuracy  of  recorded 
data  justifies 
completion  oif  objec- 
tives. 


J,  Accuracy  of  recorded 
data  justifies  com- 
pletion of  objectives 


Code  -  01.0301-06 

Tit  le  -      TRACTOR  ENGINE  TUNE-UP , 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit    A  Tune-Up  Procedures 
Objective  11 

Cheeky  adjust  and/or  correct 
problems  of  the  fuel  system^ 


CONTENT 


D,  Fuel  System 

«  Gasoline  r 

clean  sediment  bowl 
.    check  liner  for  leaks  and(or-restrictlons  . 
.    fuel  pump  pressure  , 

drain  carbutetor  -  clean  inlet  screen 
.    adjust  throttle  control  lln»:fl:fes 
.    adjust  carburetor  and  check  ^iinglne  speed 
.    check  choke  disk  operation 
.  Diesel 

•    clean  fuel  sediment  bowl 

.    check  fuel  lines  for  leaks  and/or 

restrictions  ' 

check  pump,  pressure 
.    replace  first  state  filter 
.    remove j  clean ,  and  check  In jecti on  ribzzl eo 

time  Injection  pump 
.    bleed  fuel  system 

.    adjust  governor  control  linkage  and  check 
engine  speed 

check  stop  knob  operation 
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iERJC 


EDUCATION 


.  01,0301-06 
TRACTOR  ENGINE  TUNE-UP 


Code 
Title 


TEACHING  METHODS 


H,  Show:^fllm  strip  *'Fuel  System 
and  Fuel  Storage**  which  point 
out  the  method  and  importance 
of  clean  fuel  and  proper 
storage  of  the  fuel. 

I •  Show  students  parts  of  fuel 
systems  that  have  been  drimage^ 
by  persons  not  acquainted 
with  the  proper  method  or 
procedure  of  adjustment . 

J.  Give  a  demonstration  titled 
"Where  Do  Fuel  Vapors  Go?" 
showing  the  safety  measures 
that  should  be  observed  dur- 
ing tune  -up  and  maintenance 
,  of  the  engine. 


STUDENT  APPLICATION  ACTIVITIES 


Perform  the  necessary  checks 
to  the  fuel  system  whether 
gas  or  diesel  and  correct 
any  deficiencies 

Be  observant  of  any  of  the 
indicators  that  might  give 
reason  to  recommend  better 
methods  of  refueling  and/or 
fuel  storage  to  the  tractor 
owner/operator. 

Practice  safety  in  the  handl 
ing  of  fuel  and  especially 
spillage  or  leakage  during 
the  adjustment  or  cleaning 
of  fuel  system  components- 


EVALUATION  PROCEDURES 


K.  Accuracy  of 
recorded  data 
justifies  completior 
of  objectives. 
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Code  • 
Title'- 


01,030l-06  . 
TRACTOR  ENGINE  TUNE-UP- 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Objective    12  -  Unit  A, 

Check)  adjust,  and/or  cotrect 
problems  In  the  lubrication  system. 


Objective  13 

Check,  adjust  and/or  correct  pro- 
blems of,  the  cooling  system. 


CONTENT 


E,  Lubrication  System 

.  Check  pressure  gauge  or  Indicator  light 
.  Oil  Filter  ' 

•*  replace  * 
,  Crankcase  oil 

,    check  change  interval 

,    check  quality  recommendations 

.    check  for  water  or  antifreeze  contamination 
•  Check  pressure 

,  masteT^gauge 

F.  Cooling  System 

.,,„  .„...„.  Water.^.pump..,:  „:.,,._....,,.,,,:  „....,'.,.:   

,  leakage 
,     shaft  end  play 
.  Radiator  hoses 

,     leakage  or  rot 
.  Clean  and  flush  the  system 
.  Thermostat 
,     test  for.  opening  temperature 
.     replace  if  necessary 
.  Radiator 
.     check  cap  pressure 
check  core  for  leaks 
clean  and  straighten  fins 

-  ■■    ■■■  •-Fan 'delt- ■ •.;-,.:■...:.■,:„-  -  ^-■„-..   ^- 

.     check  of  excessive  wear,  cracks,  other 
signs  of  damage • 
edjust  tension 


12 
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EDUCATION 


01.0301-06 

tractor' ENGINE  TUNE-UP 


•  Code 
-  Title 


TEACHING  METHODS 


J, 


K.   Review  units  on  lubrication  !• 
pertaining  to  oil  selection 
additives,  and  viscosity, 

L.    Demonstrate  the  procedures 

for  checking  the  oil  for  wat|ar 
or  antifreeze  conttimination> 
Also  the  use  of  a  master 
gauge  to  determine  the 
accuracy  of  the  engines 
.  pressure  gauge. 

M.    Show  film  strip,  "Lubrication 
only  the  first  half  pertains 
to  the  engine  lubrication 
and  service  procedures. 

N.  Demonstrate  how  to  check 
the  thermostat  for  proper 
opening  temperature,  the 
proper  method  of  removing 
the  cap  on  a  warmed  up  engine, 
and  the  procedure  for " checking 
and  adjusting  the  fan  belt. 

0.  Show  the  students  defective 
parts  of  the  cooling  system 
such  as ^  thermostat,  radia- 
tor cap,  radiator  core  cut- 
a-way,  and  spongy  hoses. 

Use  film  strip  "Cooling 
Systems"  for  further  expland- 
tion  of  the  services  necessejry 
  to  the -cooling  system.  


STUDENT  APPLICATION  ACTIVITIES 


Perform  the  necessary  ser- 
vices to  the  lubricating 
system  of  .  tractor  engine  , 
asslejned  and  report  any 
deficiencies  on  check  sheet 
or  work  order. 


Perform  the  recommended 
checks  on  services  to  the 
cooling  system  of  the  trac- 
tor assigned  using  reference|3 
provided. 

Make  a  notation  on  the  chec 
sheet  or  work  order  of  the 
items  that  need  to  be  given 
special  attention  by  the 
ovoer/ operator . 


EVALUATION  PROCEDURES 


L. 


M. 


•Accuracy  of 
recorded  data 
justifies  completion 
of  objectives. 


Accuracy  of 
recorded  data 
justifies  completion 
of  objectives. 
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Code  - 


Ti.t.Le . 


01.0301-06 


TRACTOR  ENGINE  TORE -UP 


AGRICULTU  .KJiJL,^, 


OBJECTIVES  BY  UNIT 


tinit  4.  Objective  14 

Check,  adjust  and/or  correct 
problems  in  the  electrical  system 


CONTENT 


G.  Electrical  System' 
.  Battery 

•  clean  cables,  terminals,  battery  and  box 
tighten  cable  clamps 

•  apply  petroleum  jelly  or  other  sealer  to 
posts  and  clamps  . 

,     check  electrolyte  level 
^    make  "light-load"  test 
.  Generator  or  Alternator 
.  .  check  belt  tension 

check  gauge  or  indicator  light  operation 
check  out -put  using  tester  and  technical 
manual  specifications 
.  Regulator 

•  check  with  batteries  disconnected 
.  Starting  Circuit 

check  switches  - 
check  ampere  draw 
bearing  lubrication 


14 
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EDUCATION 


01.0301-06  -  Code 

TRACTOR  ENGINE  TUNE-UP  Title 


TEACHING  METHODS 


Show;; the  rest  of  thie  film 
strip  ''Electrical  System" 
which  demonstrates  the 
procedure  to  follow  in 
checking. And  servicing 
the  battery,  generator  or 
alternator,  regulator,  and 
starting  rootor. 

Show  students  defective 
parts  taken  from  electrical 
components  and  explain 
how  these  can  be  avoided. 

Demonstrate  the  proper  use 
of  the  various  instruments 
or  test  units  to  be  used 
in  checking  the  electrical 
system* 


EKLC 


STUDENT  APPLICATION  ACTIVITIES 


L. 


M. 


Be  especially  careful  with 
the  battery  and  its  connect- 
ing cables  when  performing 
the  necessary  services. 

Check  all  wiring  and  r uher 
connections  when  making  the 
various  tests  necessary  to 
the  electrical  system 
components. 

Record  all  data  and  compare 
it  with  the  manufacturers 
specifications,  make  adjust- 
ments to  meet  these  specifi- 
cations. 


EVALUATION  PROCEDURES 


N.  Accuracy  of 
recorded  data 
justifies  completioji 
of  objectives. 
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Code  - 
Title 


01.0301-Q6 

TRACTOR  ENGINE  TUNE-UP 


A  G  R  X  C  U  L  T  U  R  A  L 


OBJECTIVES  BY  UNIT 


Unit  A* 


Objective  15 

Check,  adjust  and/or  correct  mal- 
functions of  clutch  pedal  controls 


Objective  16 

Perform  a  final  dynamometer  test, 
to  prove  adjustments  have  restored 
the  engine^  efficiencies. 


CONTENT 


H.  Clutch  Free  Travel 

.  Measure  pedal  free  movemetit, 
•    check  too  much  travel 
check  too; little  travel 
check  and  use  technical  spec's. 

I.  Dynamometer  Test 

•/  Final  Check 

V    compare  with  first  check 
p  Determine  - 
engine  HP 

.    fuel  consumption 


16 
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EDUCATION 


01.0301-06  .. 
TRACTOR. ENGINE  TUNE-UP 


Code 
Title 


TEACHING  MEITODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


T.    Show  students  worn  out 

clutch  assemblies  caused  by 
Improper  adjustment  or  lack 
of  attention. 

U.    Demonstrate  the  proper  clutcjh 
adjustment  techniques  on 
a  cut-a-way  assembly  to 
more  clearly  present  the 
necessity  for  proper  adjust- 
ment. 

V.    Explain  the  importance  of 
the  final  dyn€unometer  test 
and  assist  students  in 
analyzing  results  and 
comparison  with  pre -test 
of  engine. 


ERIC 


Refer  to  manufacturer's 
specifications  and  proce' 
dure  for  making  the  clutch 
pedal  free  travel 
adjustment, 

Retest  tractor  on  dynamo* 
meter  and  record  all  data 
for  the  analysis  and  com*- 
parison  with  pre-test* 


78 


17 


Accuracy  of 
recorded  data 
justifies  completit^n 
of  objectives. 


Accuracy-'Of.^^ 
jB  corded  data 
justifies  comple- 
tion of  objectives 


MODULE  OF  INSTRUCTION 


Title  -  TRACTOR  ENGINE  TUNE-UP  '  01.0301-06 


RESOURCE  MATERIALS 


Books  -  Teacher  References:  .        .  -  ' 

1.  FOS 'Manual  -  Engines,  Electrical,  Power  Trainr    -  John  Deere  Co.  Moline,  Tll^r- 

2.  Farm  Tractor  Maintenance  and  Tune-Uiur  I^^^  Harvester,. Co. ,  Chicago,"  111. 

a.Fqrd  Tractor  -  Shop  Manual ;  1955-1960,  Tractor  and  Implement  Division,  Ford 
•    "  Motor'  Co ^  ■  ""."r "  ■  -  ■  .  ,  ^  _ 

A.  FT-53A  Farm  Tractors:    Basic  Principles,  Operation  and  Maintenance;  American 

,   Oil  Co.  -'New  York,  New  York. 
5.  Tune-Up  Manual ;  Ignition  Manufacturere^  Institute,  Cleveland,  Ohio. 

Student  Refetences: 

1.  Modern  Farm  Power;  Prentice-Rail  inc.  Englewood  Cliffs,  New  Jersey. 

2.  Farm  Tractor  Maintenance:  Principles  and  Procedures;  AAEVA,  Burrow  Hall, 

'" '■-■-;-r^-£j^g^g-'''"Ga.""^  '  " 

3.  Gulf  Farm  Tractor  Guide;  Gulf  Oil  Corp. ,  Houston,  Texas 

A.    Farm  Tractor  Tune-Up  and  Service  Guide,  AAEVA,  Burrow  HaU,  Athens,  Ga. 
5/  Implement  and  Traator  Shop  Manual;  U&T  Publications,  Kansas  City,  Mo. 
Periodicals  - 

1     vprm  Pc^w^r  and  Equioment;  National  Farm  Power  and  Equipment  Dealers'  Assoc. 

2.  Implement  and  Tractor;  Technical  Publications  Inc. 

^  ,  q c c e s a f u  1-Far m ing ; -  De sMo i  ne s ,  Iowal:__  _  - 

A.  Heagd's  Dairymen' s  ,  Fort  Atkinson^  Wis. 
5.  American  Ap;riculturalist ;  Ithaca,  New  York 

Audio-  Visuals  -  ^     „  w  th 

1    Encine  Slides;  FOS;  John  Deeie  Co.  Moline  111.  ^ 

2!  Fa?m  tractor  Maintenance;  Film  Strips,  College  of  Agriculture,  University  of 

Nebraska,  Lincoln,  Nebraska.  ,  w  ♦.^i.^  r^*.«    no^rn^^  Mich. 

3.  ABC's  of  Internal  Combustion ,  Brown  Color,  General  Motors  Corp.  Detroit ,  Mien. 
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Tractor  Engine  Tune»^Up 


Many  farmed: s'  tractors  fail  to  operate  at  peak  efficiency  because  of 
a  need  for  simple  tune-up.    Loss  of  power.  Increased  fuel  consumption} 
difficulty  In  starting,  and  overheating  are  all  symptoms  of  this  loss  in 
efficiency  and  develop  so  gradually  that  the  operator  is  scarcely  aware  of 
the  need  for  a  tune-up. 

Why  does  the  engine  need  a  tune-up?    After  250  hours  of  operation, 
the  engine  has  taken  a  severe  beating  with  considerable  wear  to  its  moving 
parts. 

Distributor  points  have  made  112  million  contacts>  every  spark  plug 
has  fired  14  million  high  voltage  sparks^  the  water  pump  has  pumped  400,000 
gallons  of  water,  the  fuel  pump  has  pumped  700  gallons  of  gas  and  each  yalve 
has  or>ened  and  closed  14  million  times. 


80 
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Tkiat  is  why  your  engine  needs  a  complete  engine  tune^up  after  these 
hours  of  operation;  to  restore  original  performance,  keep  full  economy  at 

maximum  and  guard  against  engine  failure  in  the  field.  T?? 

■  ^        -         ■  '  ■  ■ 

There  are  three  requirements  for  successful  operatior  of  a  tractor  engine^  .^wi 

which  should  be  considered  in  determining  the  need  for  tu:,ie-up  and  in  correct- . 

ing  any  difficulties  found.  ■  They  are :  ( 1)  compression,  (.,>) ignition,  and 

(3)  carburetlon.    Trouble  may  occur  in  any  or  all  of  these  areas  and  will  > 

seriously  interfere  with  efficient  operation.  ■--:\::::/d 

V   To  be  effectiveyr  a  tune-up^  should  be  performed  by.^,ra^  ^  •-"""^'4' 

with  certain  items  of  testing  and  tune-up  equipment  found  in  most /equipment 
dealers'   shops.    They  are:  a  compression  gauge,  a  vacuum  gauge,  timing  light, 
a  flat  feeler  gauge,  an  ignition-point  file,  a  set  of  ignition  wrenches, 

a  spark  plug  gap  gauge  (wire  type) ,  a  set  of  spark  plug  wrenches  or  sockets.  ^'-i 

In  addition  to  these  items,  a  supply  of  standard  mechanics'  hand  tools  is 

necessary. 

The  operator's  manual  supplied  with  the  tractor  should  be  used  as  the  ■ 
chief  source  of  specific  tune-iip  information.    This  material  is  intended  1^; 
to  supplement  the  operator's  and  also  service  manuals,  and  not  a  substitute  ■  \^ 

for  it.  H 


DYNAMOMETER 

BASIC  USES  OF  A  DYNAMOMETER 

First ,  let  us  consider  the  basic  uses  of  a  dynamometer . 

1.  Measuring  the  horsepower  output  o£  an  engine. 

2.  Placing  a  controlled  load  on  the  engine  while  making  engine  adjustments. 

3.  Applying  a  controlled  load  for  breaklng-m  the  engine.  ^ 

note:    When  measuring  horsepower  ^^^^  ''y-^^'^l'J^;^ 
can  be  read  directly  only  at  the  specif  led  spe^d 

where  horsepower  , is  to  be  determined,  the  speed  of  the  shaft  driving 
the  dynamometer  is  not  ne;i:essarlly  the  speed  of  the  engine. 

FACTORS  TO  CONSIDER  VfflEN  USING  DYNAMOMETERS  .  :   .  - 

1.    CORRECT  pro  SPEED.    Use  the  correct  PTO  speedXwhen  recording  tractor -t'  - 
horsepower. 

on  previous  model  tractors 

load  speed  and  the  horsepower  rating  was  «f  ^^^^f  ^J^^^t^^^PJ^^able 

^        Y  THIS  SPEED.    However,  on  new  model  tractors  with  the  variable 

SLd  engfnes,  tr;orserower'may  be  listed  for  several  engine  speeds. 
Because  Sesehorsepower'ratings  vary  substantially  wth  differont^_ 
Because  ic  imneratlve  that  the  PTO  speed  driving  the  dyna- 

power  in  the  following  charts.  .  _ 

For  example,  the  advertised  horsepower  of  the  AOlO  Gasoline  Tractor 
is  80  horsepower  at  2200  rpm  engine  speed. 

BV  referring  to  the  first  chart  on  the  following  page  we  see  that 
when  the  PTO  shaft  is  turning  at  536  rpm  the  engine  is  turning  at 
only  1900  rpm  (not  2200  rpm)  and  is  delivering  73  horsepower  -  not 
the  advertised  80  horsepower. 

Aealn  referring  to  the  chart  we  see  that  in  order  for  the  engine  to 

 -  ^J^jy'so-horlepower  at~-2200-rpm-the-^^^ 

620  rpm  -  not  536  rpm. 

This  is  why  it  is  imperative  that  when  using  the  dynamometer  with 
Se  new  mokel  tracto'rs  the  PTO  shaft  must  be  turning  at  the  speed 
listed  in  the  charts  in  order  for  the  engine  to  be  turning  at  the 
necessary  rpm  to  deliver  accurate  horsepower  reading. 


-/A 
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Now  that  we  have  learned  to  use  the  correct  PTO  speed,  it  does  .not- 
necessarily  mean  that  we  will  get  the  exact  horsepower 'ratings  for 
the  engine  speeds  listed  in  the  chart sv    The  following ^^f^^^ 
be  considered  since  they  directly  affect  engine  performance.    -  _ 

IMPORTANT:    The  tractor  tachometer  is  designed  as  an  operation  guide 
for  the  tractor  operator  anrf  is  not  sufficiently  accurate. 
for  use  with  dynamometers.;   Use  a  good  hand  tachometer^ ^^^^^^^^^^^^^ 

instead.  ^ 

HORSEPOWER  REQUIREMENTS  OF  ACCESSORIES . :   Many  dynamometer  operators 
fail  to  consider  the  horsepower  requirements  of  hydraulic  accessoriesr .  . 
This  problem  Is  not  as  great  with  agricultural  tractor^s  as  industrial 
tractors  equipped  with  loaders,  backhoes,  direction  reversers,  etc. 

For  example,  on  the  1010  Crawler  Loader  with  Hydraulic  Direction 
Reverser,  the  Direction  Reverser  may  require  from  two, to  five  horse-  - 
power  at  2500  rpm  and  the  24  gallon  per.  minute  loader  pump  may  require K 
one  to  four  horsepower  at  2500  rpm.    There  will  also  be  .al.slight...varla> 
tion  in  the  Hydraulic  Direction  Reverser  power  requireia^t. 'If ^t 
is  not  level.    Therefore,  approximately  nine  horsepower  could  be 
consumed  from  the  advertised  35  horsepower  at  2500  rpm^.    ^   ^  ^  -  ^ 

Therefore,  do  not  be  dissatisfied  with  engine  pri'rformance  because  the  j; 
horsepower  reading  is  below  that  listed  in^ the  chart.    Just  remember 
that  the  engine  1  s  put  ting  out  the  horsepower  and  that  the,  difference 
is  between  your  reading  and  the  rated  horsepower  required  ..to:  operate 
the  hydraulic  accessories.  .  ^ 

Restrictions  in  the  hydraulic  llKBfl,  oil  temperature,  relief  valve  ^ 
settings,  and  other  possible  hydiraulic  accessory  combinations  all^^  -  s 
affect  the  horsepower  ratings  and  must  be  taken  into  consideration  - 
whe^^^^^^^  dynaxnometers.   ,  _ 

WEATHER  CONDITIONS •    Most  specifications  such^ as  the  Nebraska  Test  - 
figures  arid  those  listed  In  advertising  literature  are.  qbtain 
idieal  conditions  and,  therefore,  approach  the  maximum  hoirsepower 
obtainable. 

Actually  operating  conditions  which  can  adverjsely  affect  the  power.^;5^^^^^^^ 
output  of  an  engine  are  altitude, >  air  temperature,;  ;ba^^^ 
and  iiumtdity.    Horsepower  will  be  decreased  by  three  percent  for  each  . 
1000  feet  above  sea  level.    Air  temperature  will  decrease  the. output 
of  an  engine  by  about  one  percent  for  each  10  degrees  ^above^^ 
Fahrenheit- .    T.nM  hArnmPtrlg  prPftstire  and  low  humidity  can  d^ 
horsepower  by  another  six  percent .     Simple,  addition , wil 1  show  that  l 
in  many  areas  it  is  not  at  all  uncommon  to  lose  10  to  15  per  cent 
of  the  engine  output  because  of  weather  conditions. 

These  factors  must  be  considered  when  comparing  recorded  data  with 
horsepower  ratings  listed  in  advertising  specifications  and  the  Nebrask 
Tests;  .  . 
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ENGINE  BREAK-IN.    Many  servicemen  are  trying  to  obtain  the  Nebraska 
Teat  Horsepower  ratings  on  brand  new  tractors.    It  is  very  common 
?or  an  engfne"o  gain^everal  horsepower  during  the  break-in  period. 
Even  aftef 50  to  70  hours  of  operations,  which  is  past  the  break-in 
period    1010  and  2010  Series  Tractor  engines  pick  up  one  or  two  horse-, 
power  and  301Q  and  4010  Series  Tractor  en^^^^^^^^^ 

ENGINE  WARM-UP.    Engine  warm-up  does  affect  performance  ratings.  Dyna- 
mometer J^dings  should  never  be  taken;  ^-^^y  ^f  ^^^l^^^ 
-at  least  15  minutes  (or  longer  in  cold  weather)  to  be  sure  it  is  •  

thoroughly  '/armed  up. 

ENGINE  SET  AT  CORRECT  FAST  IDLE  -  KG  LOAD  SPEED.     Because  of  the 
characteristic  operation  of  the  govetnor,  itis  essential  that  the 
engi^  be  set  at  the  correct  fast  idle  speed  before; dynamometer  tests  ^ 
are  made.  ,   ■  • 

It  is  the  governor  that  provides  full  fuel  delivery  under  lo 

a  load  is  applied,  the  engine  pulls  down  from  the  fast  idle^  no  load, 

speed  and  the  governor  linkage  opens  the; carburetor  butte^ffer  valve  or 

actuates  the  Diesel  injection  mechaMsm.y^  W^  in^rpm  is  sometimes 

referred  to  as  "droop"  or  "lag",  but  is  actually  : the  difference^between 

the  fast  idle    -  no  load'  speed  setting  and ythe^  e^^^^^  ^ 

load  speed.    Therefore,  the  specified  fast  idle  -  no;  1 

set  first  as  a  Start  toward  making: sure  the  governor  will ^p 

fuel  delivery  for  maximum  horsepower  under  load. 

NOTE:    Worn  governor,  weights,  impro;periy  adjusted  linkage  or^binding 
:  linkage -are  factors  which  could  prevent  the vgoyernor  from- pro- 
viding full  fOel  delivery.  ; 

On  tractors  with  gasoline  engines ;;y6u  can  double-check^to  make  s^^ 
governor  is  providing  full  fuel  delivery  by  visuallrobservin^ 
the  carburetor  butterfly  is  against  its;3top  peg.    If  it  is  .,ot  the 
-    governor  or  governor  linkage  is  not  operating  properly. 

Because  the  governor  mechanism  is  usually  enclosed  on  Diesel  engines, 
just  make  sure  the  throttle  lever  is  wide  open. 

VARIATION  OR  ERROR  IN  DYNAMOMETER. .  Portable  field  dynamometers  commonly 
in  use  in  service  shops  have  been  found  to  have  up  to.a  five  ^per  cent 
variation  or : error  at  their  very  best  and  when  properly  operated. 
Periodic  calibration  may  show  gre|ter  error  than  this  in  some 


cases. 


CONCLUSION 


A  portable  field  type  dynamometer  is  a  convenient  tool^to  apply^a..^. 
controlled  load  on  a  tractor  for  making  adjustments,  checking  operating 
characteristics,  break-in  periods,- and  making  comparison  checks  before 
and  after  service  operations. 

Study  the  instructions  provided  with  your  dynamometer  to  make  certain 
you  are  operating  it  properly.    On  most  dynamometers  ^^orsepower  read- 
ings  can  be  read' directly' on  the  dial  onlyat  SAO^irpm  °^  100°/?™;. 
To^obtain  a  horsepower  reading  for  any  other  speed  a  calibration  chart 
usually  furnished  with  the  dynamometer  must  be  us^^^  i  .. 
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MODULE  OF  INSTRUCTION 
Title  -    TRACTOR  ENGINE  TOP  OVERHAUL 


Code  -  01,0301-07 


ne 


DKSCKlprio.Ni: 

This  module  is  designed  to  involve  the  student  in  step  by  step  procedures 
used  in  completing  an  engine  valve  job.    Students  will  demonstrate  the  importance 
of  cleanliness  required  to  successfully  repair  a  mechanical  assembly.  Students 
||WilI  also  utilize  engine  manufacturer  specifications  to  properly  diagnose  re- 
Iquired  repairs,  repair  components  to  proper  dimensions,  make' decisions  of 
necessary  parts  replacement,  and  adjust  components  to  specified  tolerance, 
ese  students  will  perform  post  repair  tests  to  final  tune  up  an  engine  to 
btain  maximum  efficiency. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocation 


Class 

.  Other 

1- 

Diagnostic  Test  Procedures 

1 

4 

2- 

Head  Disassembly 

2 

2 

3« 

Head  Inspection 

1 

1 

4. 

Valves,  Guides  and  Seats 

2 

5 

5> 

Valve  Train 

■  \  1  ■ 

3 

6, 

Reassembly  Procedures 

3 

5 

10 

20 
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MODULE  OF  INSTRUCTION 

Title  -    TRACTOR  ENGINE  TOP  OVERHAUL  ^  ,  ni  nmi  n-7 

Code  -  01,O3Ol-O7 

OBJECTIVES  to  bo  obtained: 

Given  a  specific  engine  in  need  of  valve  train  repair,  the  student  or^ 
pair  of  students,  will  disassemble  the  valve  system,  properly  using  the  tools 
and  equipment  available,  following  the  manufacturers  service  procedures  and 
.in  a  time  allotment  satisfactory  to  the  instructor. 

Students  will  be  able  to: 

1,  Identify  valve  train  malfunctions  through  diagnostic  tests  and 
procedures  as  outlined  by  the  instructor* 

..' 

2,  Identify  the  major  components  of  the  valve  train  and'explain  the 
operational  function  of  each, 

3,  Outline  a  work  plan,  following  diagnostic  tests,  and  identify  procedures ; 
for  tear  down  based  on  flat  rate  manual  schedule- 

A,     Identify  the  cause  of  the  malfunction  by  inspecting  the  condition  of 
the  components. 

5.  Identify  the  malfunctioning  components  and  determine  if  they  are  repairable 
or  require  replacement, 

6.  Acquire  and  demonstrate  skills  for  repair  or  replacement  of  components 

by  performing  the  skills  in  a  shop  situation  to  the  instructors  satisf action- 

7.  tcoperly  reassemble  and  adjust  components  to  specifications  from  the  shop 
manual • 


i 
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01.0301-07 

AGRICULTURAL 

Title  -         TRACTOR  ENGINE  TOP  OVERHAUL^ 


OBJECTIVES  BY  UNIT 


Unit  1  -  Diagnostic  Test 

Procedure 

Objective  #1 

Identify  valve  train  malfunctions 
through  diagnostic  tests  and 
procedure??  as  outlined  by  the 
instructor. 


CONTENT 


Unit  2  -  Head  Disassembly 
Objective  #2 

Identify  the  major  components  of 
the  valve  train  and  explain  the 
operational  function  of  each. 


A.  Obtaining  information  from  owner 

B.  Visual  checks  of  condition  of  engine 
.  Oil  pressure  and  leaks 

.  Coolant  operating  temperature  and  leaks 

.  Inherent  noises  or  knocks 

.  Exhaust  gas  condition 

.  Crankcase  pressure  -  (Blow  By) 

C.  Lab  Tests 

.  Normal  load  ' 

.  Compression  test 

,  Vacuum  test 

.  Dy namo  me  t  e  r  cp.st 

.  Observe  condition  and  test  spark  plugs 


■  .Objective  #3 

Outline  a  work  plan,  following 
diagnostic  tests,  and  identify 
.  pifocedures  for  tear  down  based 
on  flat  rate  manual  schedule. 


A.  Identifying  components  of  valve  train 
.  Cam  shaft  and  gear 
.  Cam  follower  and  tappet 
.  Valves,  springs,  locks 
.  Types  of  valve  arrangements 

.  L-Head 

.  F-Head 

.  I-Head 


\  ;• 


mm 


A.  Steam  clean  engine 

B.  Removing  tin  ware 

C.  Removing  Head  assembly 

.  Precautions  of  removal 

D.  Cleaning  procedure  of  components 

.  Head  1     /  ' 

.  Valves  (note  excess  deposits) 

.  Rocke.r  assembly 
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EDUCATION 


01.0301-07 

TRACTOR  E^WINE.TOP  OVERHAUL 


-  Code 


-  Title 


TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

A.  Lecture  -  Discussion 

.  Information  necessaty  to 
obtain 

.  how  and  where  to  obtain 
.  Importance  of  shop  repair 

order 
.  Visual  conditions 
.  Lab  tests 

B.  Demonstrate  and  Le;:ture 
•  Lab  tests 

C.  Handout  Sheets 

.  Valve  train  components 

D.  Use  Shop  Manual  to 

.  Show  student  where  to 
locate  specifications 

.  Specifications  and  engine 
characteristics  to 
diagnose  problem 

A.  Obtain  manufacturer's  speci- 
fications for  pre-rapair 
tests. 

B.  List  conditions  to  observe 
to  diagnose  riec^lcsary  repair 

C.  Perform  lab  t'?*'  '  Avei 
(3a)  in  Contei:t  . 

D.  Diagnose  problecu  ixum 

.  Visual  observation  ^ 

•  Lab  tests 

.  Record  results 

"Written  or  oral  test 

A.  List  components  of 
valve  train. 

B.  List  characteristicf 
of  specific  condi- 
tions and  determine 
possible  cause. 

C.  Assign  specific 
engine  for  student 
to  obtain  .specifi- 
cations required  to 
complete  a  valve 
repair  job. 

A.  Lecture  -  Discussion 

.  Components  of,  the  valve 
train 

.  Important  tear  down 
procedure 

.  sequence  -  wear  pattern 
.  flat  rate  schedule 

B.  Handout  Slieet  showing 
.  Three  different  valve 

arrangements 
.  Typical  valve  train 
components 

A.  Disassemble  engine  valve 
train 

.Identify  each  component 

•Written. or  oral  rest 

A.  List  componenct?  of 
  valve  train 

B .  Describe  function 
of  each 

C.  Draw  three  various 
valve  arrangements 

A.  Lecture  -  Discussion 

.  Importance  of  predisasserobl 

cleaning 
.  Operation  of  steam  cleaner 
.  Tin  ware  removal  procedure 
-  .  Head  removal  procedure 
.  Clean  components 

\ 

A.  Steam  clean  a  tractor  engine 

B.  Remove  Head  Assembly 

C.  Determine  from  flat  rate 
schedule 

.  Jobs  to  be  performed 

87 

Oral  Discussion 

A.  Disassembly^and  pre- 
disassembly  proce- 
dures of  performing 
a  valve,  job.  _  . 

Written  or  oral  tert 

B.  Given  a  specific 
engine 

.  List  flat  rate 
jobs  to  be  per- 
lormed  and  hours 
al lowed .  Determine 
labor  cost . 

\f  trist  causes:  of  vaV 

!    f  ailure       i ' 

01.0301-07 

Title  .     TRACTOR  ENGINE  TOP  OVERHAUL 


AGRICULTURAL 


OE..  :CT1VES  BY  UNIT 


Unit  3  -  Head  Inspectiqn 
Objective  #A 

Identify  the  cause  of  the  mal- 
function by  inspecting  the 
condition  of  the  components. 


Unit  A  -  Valves,  Guides  and  Seats 
Objective  #5 

Identify  the  malfunctioning 
components  and  determine  if  they 
are  repairable  or  require 
replacement. 


CONTENT 


Head  Assembly 
.  Warpage 
.  Cracks 
.  Deterioration 
Valves  and  Valve  Guides 
.  Burnt  face  or  seat 
.  Bent  stem  .  , 

.  Excess  diiposits 
.  Excessive  wear 
Causes  of  Failure 
.  Excessive  heat 
.  Excess  carbon 
.  Preignition 
.  Improper  fuel 
. .  Improper  lube  oil 
.  Improper  air  cl  eaner  servicing 
.  Excess  heat 


A.  Operations  of  valve  seat  refacer 
.  Selection  of  proper  stores 

B.  Operation  of  valve  face  grinder, 

C.  Checking  components  against  recommended  tolerance 
.  Width  of  valve  seat 

.  Width  of  face  and  runout  / 
.  Method  of  reducing  width 
.  Valve  stem  diameter 

D.  Valve  inserts 

E.  Valve  guides 

F.  Checking  trueness  of  valve  seat 

G.  Rechecking  seat  contact  with  valve 
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EDUCATION 


01.0301-07 

TRACTOR  ENGINE  TOP  OVERHAUL 


-  Code  ^ 

-  Title 


TEACHING  METHODS 


A.  Lecture  -  discussing  methods 
of 

•  ChccV.i  ng  compo ne nt s 

•  Determining  causes  of 
failures  or  excessive  wear 

.  Use  of  shop  manual  to 
determine  tolerance 
limitations 

B.  Overhead  transparencies 
showing  various  conditions 
of  valve  train  component 
failures  or  Irregularities. 

C.  Display  damaged  components 
removed  from  engines. 

D.  Group  discussion  using 
pamphlets  showing  pictures 
of  valve  failures. 


STUDENl*  APPLICATION  ACTIVITIES 


A.  Check  shop  manual  listing 
specifications  concerning 
and  record 
.  Warpage  of  head 
.  Valve  stem  diameter 
.  Valve  guide  wear  « 
.  Bent  valve  stem 
.  Rocker  arm  bushing  wear 


EVALUATION  PROCEDURES 


B, 


Determine  cause  of  excessive 
wear  found  in  #1  above. 


A.  Lecture  and  Demonstration 
.  Correct  special  tools 

to  be  used 
•  Demonstrating  where  to 

locate  specifications 
.  Checking  seat  and  face 

with  dial  indicator 
.  Checking  seat  and  face 

with  Prussian  blue 

B.  Handout  sheet  showing 
.  Proper  seat  width 

.  Proper  face  uadth 

.  Reduced  width  of  both 


IRJC 


List  valve,  valve  seat  and 
face  and  guide  specification 
from  shop  manual. 
Complete -a  top-overhaul 
job  including  operating 
valve  seat  and  valve  face 
grinder. 
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Oral  Discussion 

A.  Displaying  previousl 
removed  failed  valve^ 
and  recito  causes  of 
failure  for  each 

B.  Recite  causes  of 
,  Head  Failure 

C.  Written  or  oral  test 
Using  shop  manual  - 
list  pertinent 
specif  icat ions  'concejr 
Ing  valve  inspection 
on  a  specific  engine 

D.  Written  or  oral  abil:, 
to  identify  each  typf 
of  failure  and  its 
cause. 


Written  or  oral  test 

A.  List  special  tools 
required  to  perform 
a  valve  job. 

B.  Describe  procedure  t 
reduce  an  excessively 
wide  seat. 

C.  List  valve  tolerance 
for  a  specific  engin 
from  the  shop  manual 

D.  Demonstrate  skills 
to  instructors 
satisfaction* 


ty 


Titlr?  . 


01.0301-07 

TRACTOR  ENGINE  TOP  OVERHAUL 


AGRICULTUR 


OBJECTIVES  BY  UNIT 


Unit  5  -  Valve  Train 
Objectiver  #6 

Acquire  and  demonstrate  skills  for 
repair  or  replacement  of  components 
by  performing  the  skills  in  a  shop 
situation  to  the  instructors 
satisfaction. 


Unit  6  -  Reassembly  Procedur.es 
Objective  #7 

Properly  reassemble  and  adjust 
components  to  specifications  from 
the  shop  manual. 


CONTENT 


Checking  Components 

•  Cam  followers 

.  Valve  springs 

.  Valve  lifters 

.  Rocker  arms  bushings 

.  Valve  rotators 

.  Rocker  arm  shaft 

.  Push  rods 


A.  Valves,  springs  etc.  in  head 

B.  Cleaning  of  block  ar^sembly 

C.  Installation  of  head  gasket  =^ 

D.  Install  head  on  block  assembly 

E.  Torque  head  assembly 

.  Tightening  sequence 

F.  Install  push  .rods 

G.  Install  rocker  shaft  assembly  to  head 
.  Torque  per  ..specifications 

H.  Valve  adjustment 

.  Purpose  of  clearance 
.  excessive  clearance 
.  insufficient  clearance 

I.  Adjusting  procedure 

•  Special  tools  V 
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EDUCATION 


01.0301-07 

TRACTOR  ENGINr  TOP  OVERHAUL 


-  Code 

-  Title 


TEACHING  METHODS 


Lecture  and  demonstration 
discussing 

.  Checking  valve  train 
components  methods 


Demonstration  and  Discussion 
.  Reassembly  of  components 
.  Adjusting  procedure 
Slides  or  overhead  trans- 
parencies showing 
.  Torquing  procedure  of  a 
head 

.  Valve  adjusting  procedure 


STUDENT  APPLICATION  ACTIVITIES 


A.  Obtain  specifications  concern 
ing  valve  train  components 
from  shop  manual. 

B.  Test  valve  springs  for  proper 
compression. 

C.  Use  Micrometers  to  Check 
.  Rocker  shaft  diameter 
.  Rocker  arm  bushing  wear 


A.  Obtain  torque  specifications 
for  shop  manual  and  record. 

B.  Perform  installation  of 
components 
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EVAI.UATION  PROCEDURES 


Oral  Discussion 

A.  Procedure  used  to 
, Check  val\^e  springs 
.Push  rods 

.  Rocker  bushings 

B,  Demonstrate  skills 
to  instructors 
satisfaction. 


Manipulative 

A.  Illustrate  head 
torquing  procedure 
on  a  specif ic  engine 

B.  Properly  adjust 
the  valve  lash  on  a 
specific  engine. 


.,7.-,i.-.'/*«l'6 


MODULE  OF  INSTRUCTION 


Title        TRACTOR  ENGINE  TOP  OVERHAUL  Code  -  01.0301-07 


RESOURCE  MATERIALS  - 
Books :  V 

Fundamentals  of  Service     Engines,  Mollne,  111.  John  Deene  1968 

Jones,  Fred  R.  Farm  Gas  Engines  and  Tractors  McGraw-Hill,  1963",  518  pgs. 

Tractor  Repair  Agricultural  Machinery  Service  Occupations,  Ohio  State  University 
Module  16  1965  -  59  pgs.  . 

Implement  and  Tractor  Service  Manual  a  Kansas  City,  Mo.  Implement  and  Tractor 
Publications,  Inc.  1014  Wyandotte  St.  ^ 

Perfect  Circle^Service  ManuaA*  Hagerstown,  Ind.  Dana  Corporation  1970 
Manufacturers  Service  Manuals 


Periodicals:  „ 

Implement  and.. Tractor  Magazine,  Kansas  City,  Mo.  Implement  and  Tractor 

Publications,  Inc.  1014  Wyandotte  St. 


Audiovisual^: 

Slides  >  Fundamentals  of  Service  >  Engines  Moline,  Illinois,  John  Deere,  1 
Films trips 

Diagnose  It  First.  Prescription  for  Longer  Valve  Life.    Hagarstown,  Ind. 
Dana  Corporation 
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10 


Title  • 


MODULE  OF  INfSTR'JCmON 
TRACTOR  FUEL  SYSTEMS  (Non-Diesel) 


Code  - 


01. 0301^08 


DKSCkll^TJON: 


The  student  will  adjust  and  repair  gasoline  fuel  systems.    He  via 
become  familiar  with  the  common  types  of  carburetors  and  the;  functions 
of  the  various  parts,  as  they  affect  the  efficient  operation  of  the 
tractor  engine.    In  addition  to  carburetors  he  will  service  and  correct 
problems  that  may  arise  in  air  cleaners,  fuel  pumps,  fuel  filters, 
sediment  bowls,  and  fuel  lines.    The  student  will  spend  most  of  nis 
time  in  shop  performing  actual    service  and  repair  operations.  Modern 
equipment  will  be  used. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTEOT  Time  Allocations 

Class  Other 


1.  Troubleshooting  the  fuel  system 

2.  Principles  of  carburetion 

3.  Carburetor  components 
A.     Servicing  governors 

5.  Replacing  fuel  system  parts 

6.  '  Tuning  carburetors 


2  3 

1  1 

1  2 

2  A 
2  6 

10  20 


Revised  June,  197A 


Title  - 


MODULE  OF  INSTRUCTION 
TRACTOR  FUEL  SYSTEMS  (Non-Diesel) 


Code  -    01 •0301-08 


OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1.    Identify  by  name,  eight  components  of  a  fue     system  and  describ^v  C-^he 
.  function  of  each. 


2.  Identify  by  name,         describe  the  functions  of  ten  carburetor  parts. 

3,  Disassemble y  inspect,  clean,  repair  and  reassemble  a  carburetor  in 

service  shop  conditions  with  special  tools  available.    This  is  to  be 
done  within  two  hours  and  according  to  manufacturer's  specifications. 

4,  Disassemble  a  centrifugal  governor,  identify  major  parts,  reassemble 

and  adjust  for  proper  operation  using  regular  shop  equipment  within 
flat  rate  time  schedule. 

5,  Identify ^by"  name  three  types  of  air  cleaners  and  perform  necessary  service 

each  type  to  manufacturer's  specifications. 

6.  Check  and  clean  or  repair  air  and  fuel  filters  according  to  manufacturer's 

specifications  and  time  schedule. 

7.  Adjust  carburetor  on  tractor  engine  for  maximum  efficiency,  high  idle, 

low  idle  and  rated  load  speeds  using  electrical  tachometer  and/or 
P.T.O.  dynamometer  within  flat  rate  time  schedule  and  service  manual 
specifications. 


8. 


TRACTOR  FUEL  SYSTEMS  (Non-Diesel) 


01.0301-08 


0BJEC5IVE8  BY  OBIT 


COJBTENT. 


UNIT  1.  Troubleshooting  the 
Fuel  System 

Objective  1  -  Identify  by 
name,  eight  components  of  a 
fuel  systert  i^xid  describe  the 
function  of  '^^ch 


A.  Fuel  tank 

B.  Fuel  llne^ 

C.  Fuel  filter 

D.  Fuel  pump 

E.  Alrclcaner 

F.  Carburetor 

G.  Governor  \ 
HI  Manifold 


UNIT    2.   Principles  of 
Carburettoa 

Objective  2  -  Identify  by 
name,  and  describe  the 
functions  of  ten  carburetor 
parts 


A.  Theory  of  pressure  dif- 
ferences. 

B .  Venturi  principle 

C.  Fuel  transfer 
.  Gravity 

.  Pressure 


4 


D  U  C  A     1  0  H 
^toctule        TRACTOR  FUEL  SYSTEMS  (Non-Diesel) 


m  nimrna 


TEACHING  wsmm 


A. 


Trace  fuel  and  air 
through  the  fuel  system 
on  a  tractor  engine. 
Explain  basic  function  of 
each  component  as  fuel, 
teaches  that  component. 

Relate  each  component 
to  the  entire  syetem, 
De^monstrate  removal  of 
individual  components 
from  complete  syi^tem  for 
repair  or  replacement. 


STUDEHT  APPLICATIOS  ACTPTVITI 


A  .Remove  fuel  systems  from  tractor 
engines  in  preparation  for 
repairs 


A.  Oral  test  of  components  and 
function  i 


EVALUATION  PROCEDURES 


A.    FOS  Manual  Engines 
3-1  through  3-9 
FOS  Engine  Slider  1647- 
1660 


D. 


Impress  need  for  clean 
fuel,  filter,  and  lines 
(uric logged)  and  efficiency 
of  fuel  pump 

Demonstrate  checking 
gravity  flow  and  fuel  pump 
pressure  and  vacuum. 

Instruct  in  using  service 
manual  speeds. 


^\»Check  fuel  system  for  dirt  and/or 
slow  flow* 

^•Use  fuel  pump  pressure  and 
vacuum  gauge  to  check  p»-^mp  . 

Student  refers  to  service  manual 
for  guidance 


A.  Oversee  student  tri^operation 
of  this  equipment  •  check 
his  proficiency  with  oral 
questions.  ^      "  .-r-^::: 
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Module       TRACTOR.  FUEL  SYSTEMS  (Non-Dtesel) 


AORICULTURAL 
01.0301-08 


OBJECTIVES  BY  OKIT 


UNIT  3.  -  Carburetor 
Ccxnponents 


Objective  3  -  Dissassemble.  \ 
Inspect,  clean J  repair  and 
reassemble  a  carburetor  In  [ 
service  shop  conditiono  with 
special  tools  available.  This f 
is  to  be  done  within  two 
hours  and  according  to  j 
manufacturer's  specifications! 


EKLC 


COKTEFT 


A. 

C. 
D. 
E. 
F- 
G, 
H. 
I. 
J. 
K. 


Float  • 
Fuel  bowl 
Venturi 
Throttle 
Mainjet 
Nozzle 
Air  bleed 
Idle  jet 
Choke 

Needle  valve 

3  types  of  carburetors: 

Natural  draft 

Updraft 

Down  draft 
Carburetor  systems 

Fuel  supply 

Choke 

Throttle 

Load 

Accelerating 
Idle 
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DUCATXOH 
Mo^Q        Tn ACTOR  FUEL  SYSTEMS  (Non-Dieael) 


TEACHISO  M3TH0D 


A.  Disassemble  a  carburetor. 

Trace  fuel  flow  thru  each 
part  and  explain  function 
of  each  part. 

B.  Relate  parts  to  ffystsms 
of  carburetor  explaining 
operation  of  each# 


STODHJT  APPUCATIOH  AOTIVIW 


EVALUATION  PROCEDURES 


C.  Discuss  fuel  air  mixture 
at  various  speeds  and 
power  output.    Show  3 
types  of  iiarburetors  and 
explain. 

D.  FOS  Manual  Engine  3-10 

.  to  316.    FOS  Engine  slide 
1661-1676. 

Control  initial  carburetor 
disassembly  in  a  step-by 
step  procedure  assuring 
a  clearer  understanding  by 
all  students. 

Reassemble  carburetor 
setting  float  level  and 
making  initial  adjustments 
per  service  manual. 


■Clean  the  external  surface  of  a 
carburetor  and  remove  from  line 
engine. 

.Disassemble  the  carburetor, storin 5 
and  checking  each  part  in  orderly 
fashion.    Clean  carburetor  in 
carburetor  cleaner  fluid. 

Reassemble  carburetor  making 
initial  adjustments  as  indicated 
by  specifications  in  manual 

U Check  float  adjustment  -  Install 
on  PT\gine  and  run  engine 


A.VJritten  test  on  parts 
identification 


Module 


TRACTOR  FUEL  SYSTEMS  (Non-Dlesell 


OBJECOJIVES  BY  UKXT 


UNIT  A,  -  Servicing  Governors 


Objective  A.  Disassemble  a  \ 
centrifugal  governor,  identify^ 
major  parts^  reassemble  and 

adjust  for  proper  operation  , 

using  regular  shop  equipment  5 

within  flat  rate  time  , 

schedule  * 


UNIT  5,    -  Replacing  Fuel 
System  Parts  I 

Objective  5.  Identify  by  name  \ 
three  types  of  air  cleaners  ati|d 
perform  repairs  necessary  on 
each  type  to  manufacturer's 
specifications • 
Objective  6. 

Check  and  clean  or  repair  air 
and  fuel  filters  according 
to  manufacturer's  specif icatiojis 
and  time  schedule. 


CX)HTENT 


A.  Principles  of  control  and 
features  of  a  governor. 

B.  Centrifugal  governor. 

C.  Vacuum  or  automatic  governor, 

D.  Centrifugal  governor  operation 
control,  and  linkage  adjust- 
ment. 


AIR  CLEANERS 

A,  Oil  bath  types 

B,  Dry  type 

C,  Oil-soaked  element  type 
D  •  Pte-cleaner 


FUEL  SYSTEMS 


A,  Poor  performance 

B,  Poor  idling 

C,  Hard  starting 

D,  Poor  acceleration 

E,  Carburetor  flooding 

F,  Excessive  fuel  consumption 
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K  1.'  i    C  A  T  I  ()  N 


01.0301-08 

TRACTOR  FUEL  SYSTEMS  (Non-Diesel) 


-  Code 

-  TitU 


THACllJNr;  M1-:TI(OOS 


B 


A.  Discuss  the  operation  and 
drive  of  various  governors. 
Disassemble  a  goverr'.or  point 
ing  out  the  major  parts  and 
their  function, 
FOS  Manual  Engines  9-1  to 
9-4.     FOS  Engine  Slides 
1958  to  1962. 
C.  Demonstrate  a  faulty 

governor  on  a  live  tractor 
engine. 


A.  Show  students  an  esample 

of  each  type  of  air  cleaner 
to  discuss  Use  of  each. 
Prepare  cutaways  of  the 
element  to  show  construction 
and  differences. 

B.  Discuss  and  instruct  on 
importance  of  proper 
maintenance  of  each  type. 

C.  Using  a  "Bugged"  fuel 
system  on  an  engine, 
demonstrate  how  a  service- 
man uses  a  dynamometer, 
electric  tachometer, 
vacuum-pressure  gauge  to 
diagnose  problems. 

D.  Makt^  necessary  repairs  and/or 
adjustments  to  correct 
problems. 

E.  FOS  Ma  nual  Engines  3"'16  to 
3-19. 


SruUEOT  APPLICATION  ACTIVITIES 


A.  Remove  and  disassemble  a 
governor  from  an  engine. 
Inspect  and  repair  governor 
if  needed  and  replace  on 
engine.  Adjust  governor  to 
service  manual  specifications 


A. 


B. 


C. 


Service  the  air  cleaners 
of  each  type  of  engine . 
Students  will  be  provided 
engines  which  have  fuel 
system  problems.  They  will 
check  the  systenfs  operation 
using  the  necessary  avail- 
able gauges  and  tools 
(dyno.,  tach.,  gauges). 
Necessary  repairs  will  be 
discussed  with  instructor  and 
carried  out  by  student. 
Final  adjustments  after 
repair  bringing  engine  up 
to  best  operation  efficiency 
using  the  above  mentioned 
tools  will  be  made. 


EVALUATION  PROCEDURES 


A.  Written  test  on 
parts  identifica- 
tion and  function. 


A.  Discussion  between 
instructor  and 
student  concerning 
theory  and  operation 
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I 


McKl\ae     TRACTOR  FUEL  SYSTEMS  (^ign-ffle^el) 


>,  Ct  ft  I  C  U  li  T  U  R  A  L 
01,0301-08 


OBJECTIVES  BY  UBIQ? 


QOVWfn! 


UNIT   6.   -  Tuning  Carburetors 


Ensine  testing  by  use  of  P«T.O.  Dynamometer 


Objective  7.  Adjust  carburetor  ? 
on  tractor  engine  for  maximum  ^ 
efficiency,  high  idle, 
low  idle  and  rated  load  speeds ■ 
using  electrical  tachometer 
and/or  P-T.O.  dynamometer  within 
flat  rate  time  schedule  and 
service  manual  specifications. ' 
Objective  8.  : 
Troubleshoot  and  repair  ; 
malfunctioning  fuel  system  on  ] 
a  tractor  engine  using  • 
service  manuals,  special  • 
tools  and  gauges  within  flat 
rate  time  allocation.  . 


10 


FRir 
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• 


DUCATIOH 


Module 


TRACTOR  FUEL  SYSTEM  (Non  -  Diesel) 


01.0301-08 


TEACHING  H3TH0D 


A.  Laboratory  exercise: 

Demonstration  •  Mechanical 
connection 
SAFE  OPERATION 
Dynamometer  theory  on 
chalk  board 


STUDEHT  APPLICATION  ACTIVlTr 


A.   Student  watching  demonstration 
and  then  doing  exercise  himself 


EVALUATION  PROCEDURES 


A. Laboratory  performance  test 
on  engine  using  dynamometer, 
vacuum-pressure  gauge,  and 
tachometer  in  diagnosing  fuel 
system  problems  and  in 
correcting  themwithin  the 
time  indicated  in  manufacturer's 
shop  rate  schedules  and  to  the 
manufacturer's  specifications. 
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MODULE  OF  INSTRUCTION 
Title  -    TRACTOR  FUEL  SYSTEMS    (Non-Diesel) : 


Code  -  01»0301-08 


RESOURCE  MATERIALS 


A.    Books  - 


B.  Bulletins 


FOS  (Fundamentals  of  Service) 

Ejfiglnes 

John  Deere  Service  Publication 
John  Deere  Road 
Mollne,  Illinois  61265 


Henderson,  G.E.    Tractor  Operation  and  Daily  Care 
S.A.A.E.V.A.  Athens,  Georgia 

Manufacturer's  Service  Manuals 


C.  Periodicals. 


Implement  and  Tractor  ^  Implement  and  Tractor  Publications.  Inc 
Kansas  City,  Missouri. 


0.    Audiovisuals  - 

Engines  Slides  Kit 

John  Deere  Service  Publications 
John  Deere  Road 
Moilne,  Illinois  61265 


12 

103 


MODULE  OF  INSTRUCTION 
Title  -    TRACTOR  ENGINE  IGNITION  SYSTEM 


Code  -  01.0301-10 


DKSCKiniON: 


This  module  is  designed  to  orient  the  student  to  the  functions  of  the 
ignition  system  components.    He  vdll  identify  these  components,  explain  their 
operational  function,,  and  perform  diagnostic  tests  to  determine  if  they  are 
properly  functioning.    The  student  vdll  perform  proper  maintenance  procedures 
on  the  components  when  required.    This  will  include  magneto  and  battery  igni- 
tion systems.  . 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  .  Time  Allocations 

-  ^  Class  Obher. 


1. 

Identifying  components^ 

2 

3 

2. 

Troubleshooting  a  Distributor 

2 

h 

3. 

Selecting  Spark  Plugs 

1 

2 

4. 

Servicing  and  Repairing  a  Magneto 

2 

4 

5. 

Troubleshooting  an  Ignition  Unit 

2 
9 

21 

Revised  June,  1974 
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MODULE  OF  INSTRUCTION 
Title  -    TRACTOR  ENGINE  IGNITION  SYSTEM  Code  -  01.^301-10 

Obj'ectives  to  be  obtained : 
Student  will  be  able  to: 

1.  Identify  the  components  of  a  battery  and  magneto  ignition  system. 

2.  Explain  the  functional  operation  of  each  component. 

3.  Identify  malfunctions  of  the  distributor  and  efficiently  test,  adjust 
and  repair  assembly  according  to  engine  manufacturers  per  flat  Rate 
schedule. 

4.  Identify  various  types,  clean,  adjust  end  test  spark  plugs, 

5.  Distiinguish  engine  inalftmctions  from  conditions  of  spark  plugs  • 

6.  Identify  a  magneto  and  explain  its  operation. 

7.  Troubleshoot,  adjust  and  repair  a  magneto, 

8.  Complete  a  work  plan  to  troubleshoot  a  complete  ignition  system  on  a 
vehicle. 

9.  Utilize  available  test  equipment  to  repair  a  malfunctioning  ignition 
system  with  available  test  equipment. 


3 
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Jlodule  TRACTOR  ENGINE  IGNITION  SYSTEM 


AGRICULTURAL 

01.0301-10 


OBJECnVBS  BY  UBIT 


,    Unit  1. 

Identifying  components 

Objective  #1 

Identify  the  components  of  a 
battery  and  magneto  ignition 
systeui. 


COBTEHT 


B 


Objective  #2 

Explain  the  functional  operation 
of  each  component. 


D 


E 


Battery 

.  Components  of 

.  Operation  of 

.  Types  fit  ratings 

.  Testing  procedures 
Ammeter 
Purpose 

.  Types 
Ignition  Switch 

.Purpose 
. .  Types 

^ .  Test  procedure 
Coil 

.  Purpose 

.  How  it  works 

.  Test  for  ?roper  Polarity 

.  Test  coil  to  specifications 
Distributor 

.  Purpose 

.  Component  s 

,  How  it  works 
'   .  Adjustments  and  Time  the  engine 
.  Wiring  harness  and  spark  plug  wires 

.  Types  of 

.  Test  procedure 
.  Spark  Plugs 

.  Types 

.  Component  parts  of 
,  Heat  ranges 
.  Magnetos 
•  Types 

.  Principles  of  Operation 
.  Components  of 

.  Adjustments  and  Test  procedure 
.  Provisions  for  timing  engine 


ERIC 


K  l>  V  C  A  T  I  0  N 


01.0301-10 
TRACTOR  ENGINE  IGNITION  SYSTEM 


-  Code 

-  Title 


TEACHINO  MFITIIODS 


A.  Lecture  &  Discussion  on    .  A. 
PmT)ose  of  system 

•  Components  of  a  typical 
ignition  system 

.  Chalkboard  -  Sketch  a  dia- 
gram of  a  typical  ignition 
circuit . 

.  Test  procedures  and  speciajl 
equipment  for  testing  each 
component. 

B.  Cutaway  of  Components 

C.  Wall  Charts 


D.  Hand  out  sheet  showing  a 
typical  electrical  system 
and  terminologies 

E.  Slide 3- or  Overhead  Trans- 
parencies 


STUDENT  APPLICATION  ACTIVITIES 


Identify  components  of 
ignition  system. 


B.  Trace  an  electrical  ignition 
circuit  on  an  engine  and 
draw  a  sdismatic  diagram  of 
the  system. 

C.  Perform  tests  to  determine 
the  Condition  of  a  battery 
and  record  results. 

D.  Identify  manufacturers 
specifications  of  each 
component  by  using  the  shop 
manual. 

E.  Perform  tests  on  ignition 
coils  and  wiring  harness. 


EVALUATION  PROCEDURES 


A.  Written  Test 

.  Sketch  diagram  of 
a  typical  electri- 
cal ignition 
system  and  label 
each  component, 
define  their 
purpose. 

.  Identify  the 
components  and 
describe  their 
functional  purpose 

.  List  ignition 
specifications  for 
a  specific  engine. 

.  Terminologies 
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Titlf3  - 


01.0301-10 

TRACTOR  ENGINE  IGNITION  SYSTEM 


A  G  R  1  C  U  L  T  U  R  A 


OBJECTIVES  BY  UNIT 


Unit  2 

Troubleshooting  a  Distributor 
Objective  #3 

Identify  malfunctions  of  the 
distributor  and  efficiently 
test,  adjust  and  repair  assembly 
according  to  engine  raanufact\arers 
per  flat  Rate  schedule. 


CONTENT 


A.  Check  condition  of  Battery 

B .  Check  ignition  timing 

C.  Set  breaker  points  to  specifications  and  check 
condition 

.  Precautions  -  Cleaning  points 
.  Lubricate  moving  components 
.  Check  all  v/ires  and  connections 
•D.  Re--test  -  Ignition  Circxilt 
.  Oscilloscope  method 
.  Volt  Meter  and  Dwsll  Meter 

E.  Determine    malfunction  in  distributor 

F.  Remove  distributor  procedure 

G.  Dismantle  distributor 

.  Inspect  distributor  cap  and  rotor  for  cracks, 

corrosion 
.  Check  point  assembly  for 
.  grounds 

.  pits,  or  burning 
.  Check  condensor 
.  Check  breaker  point  spring 
.  Check  advance  mechanism  per  specifications 
.  Check  shaft  bushings  and  drive  gear 
Reassemble 

.  Lubricating  procedxire  dioring  reassemble 
.  Adjust  points  and  install  components 
Re-install  on  engine  and  reset  system 
Discuss  design  variables  of  different 
manufacturers  and  different  ass^bly  models 
.  Caps' 

.  center  tpv/er  inserts 
.  Rotors 

.  Breaker  Points 
•  Condensor s 


H 


I. 
J. 


6 

liD3 


d  u  c  a  T  I  0  h 

mo4aXe        TRACTOR  ENGINE  IGNITION  SYSTEM 


01.03U1-10 


TEACHING  METHOD 


i  Ai^ecture  and  Demonstration 

discussing 
y'-^'',:   ,  Tests  and  checks  prior  to 

removal  of  distributor  from 
f":  engine 

.Adjusting  and  servicing 
procedure 
(l      .  Retest  Ignition  System 
^^...y.^.^itiove  and  dismantle  dis- 
tributor 
,  Use  and  operation  of  test 
machines  available 

;B.Wall  Charts 


li 


itaway  of  a  Distributoi 


3';  D  jOverhead  Transparencies  or 
^B-lides 


SIKJDEHT  APPUCATIOH 


fAIAIATION  PROCEDURES 


A,  List    manufacturers  specifica-  A 
tions  on  specific  distributor 
from  Shop  Manual 

B*  Adjust  timing  of  engine 

C.  Check  ignition  system  by  both 
methods  Using  an  Oscilloscope 
and/or  Voltmeter. 


B 


Manipulative 
,  Install  set  of  points 
.  Set  ignition  Timing 
static  and  per  manufac- 
turers specifications 

•  Check  operation  with 
one  of  test  equipment 
available 

Written  or  Oral  Test 

•  From  "C*  above  determine 
course  of  a  malfunction 

'  List  specifications  from 
manufacturers  Shop  Manual 

^  required  to  Check  "C" 
above 

.  List  6  major  components 
of  a  distributor 


EJ)isplay  of  saoiple  variables 


TRACTOR  ENGINE  IGNITION  SYSTEM 


AGRICULTURAL 

01.0301-10 


OBJECTIVES  BK  UIIT 


COHTEHT 


;;  .  Unit  3. 

Selecting  Spark  Plugs 


A 
B 


.  Its  purpose 


•  Coiistruction  of 
g  Oomponents 


Objective  #4 


•  How  it  works 

#  Variables 


Identify  various  types,  clean, 
aidjust  and  test  spark  plugs. 


,  heat  range 

.  internal  resistors 


C  .  Diagnosing  engine  characteristics  from  spark  ping 
condition 

D  .  Cleaning  procedure 

E  .  Testing  procedure  - 

«    Operation  of  test  equipment 

F  .  Reinstallation  procedure 


Objective  #5 


,  Safety  procedures  servicing  a  plug 


G 


.Distinguish  engine  malfunctions 
from  conditions  of  spark  plugs 


^&  DUCATION 

Hodule  TRACTOR  ENGINE  IGNITION  SYSTEM 


01.0^01^10 


TEACHING  METHOD 


ALecture  Discussing  and  Demon- 
strating 
,  Purpose  of  a  spark  plug 

•  Construction  of  spark  plug 

•  Variables  of  spark  plug 

•  Cleaning  and  adjusting 
procedures 

•  Identify  malfunctioning 
characteristics  of  an 
engine 

B Overhead  Transparencies  or 
Slides 

•  Component  parts  of  spark 
plug 

G,  Sample  plugs  re  roved  from  an 
^j^ngine  in  service 


STUDEHT  APPLICATION  ACTIVITY 


EVALUATION  PROCEDURES 


A .  Remove  - 
reinstal 
engine. 


^park 


1  ?nst  - 
RS  in  an 


B  .  Obtain  engine  manufacturers 

specifications  from  Shop  Manual 
and  record 

C  ,  Identify  engine  characteristic 
from  observation  of  a  spark 
plug  condition 

D  .  Use  cleaning  and  test  equip- 
ment 


Oral  - 

A .  Define-  Hot  and  Cold  plug 

B .  Describe  conditions  requiring 
a  hotter  and  a  colder, plug 

C .  Name  precautions  to  Lake 
when  servicing  a  set  of  plugs; 

Manipulative  - 

A  .  Clean,  adjust  and  test  a  set 
of  spark  plugs  and  reinstall 

B .  Following  installation  ex- 
plain procedure  followed. 


Ill 
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'MomXe         TRACTOR  ENGINE  IGNITION  SYSTEM 


AORICULTURAI. 
01.0301-10 


 w^vX^XXvCO  OJL  UciXA 

i  • 

C09IEBT 

:    Unit  4* 

;    Servicing  and  Repairing  a 

A  . 

Principles  of  Operation 

Magneto 

•  Purpose  of  magneto 

.  Compare  with  battery  ignition 

Objective  #6 

Removal  procedure 

B  . 

Identify  a  magneto  and  explain 

D-l  Rassetn'  '  procedure 

its  operation. 

C  . 

fir  components 

;ui[>o      ^£  each  cpmponent 

D  • 

Test  components 

.  Check  condition  of  points,  rotor  and  cap 

.  Condenser  test 

.  Coil  test 

.  Switch  test 

.  Check  condition  of  impulse 

.  Hi  tension  wire 

Objective  #7 

E  . 

Reassemble 

Troubleshoot ,  adjust  and  repair 

.  Clean  and  adjust 

a  magneto. 

.  Lubricate 

F  ,  Timing  procedure 


■EDUCATIOH 

Module  TRftpT()R   Fl^pTNf  TP^MTTTpM  QVQTTTM 


01,0301-10 


TEACHING  METHOD 


STUDEHT  APPLICATION  AC^'^ITY 


EVAMIATION  PROCEDURES 


A,Lecture  and  Discussion 
.   Working  principles 

•  Removal  procedure 

•  Test  procedures 

^B.  Demonstrate  and  Discussion 

•  Disassemble 

•  Test  procedures 

/  C  Cutaway  of  Magneto 
D.  Wall  Charts 


A.  Disassemble  magneto 

B.  Test  components  with  proper 
-  t  est  equi  pmen t 

C.  Adjust  components 

D.  Inspect  cap-rotor,  impulse  for 
defects 

E.  List  manufacturers  specifica- 
tions for  specific  engine. 


Written  or  Oral 

A.  List  components  of  a  magneto 

B.  Explain  function  of  each 

C.  Compare  with  battery  ignition 

D.  What  to  look  for  on  impulse 
mechanism  that  causes  faiiure 


Manipulati'va 

A.  Adjust  points 

B.  Test  condensor 

C.  Test  coil  and  wires 

D.  Time  the  engine 


TRACrOl^  EF^GINE  IGNITION  SYSTEM 


A  0  R  I  C  U  It  T  URAL 

01,0301-10  


oBJscnvBs  m  urns 


>    Unit  5. 

Troubleshooting  an  Ignition 

?y  Unit 
"Objective  #8 

Complete  a  work  plan  to  trouble 
rshoot  a  complete  ignition  system 
^on  a  vehicle. 


^Objective  #9 

^Utilize  available  test  equipment 
ijito  repair  a  malfunctioning  igni- 
tion system  with  available  test 
equipment. 


(XHREHT 


B 
G 


Pre-test  Procedure 

•  Obtain  characteristic  of  engine  from  customer  - 
record  on  Shop  Work  Order. 

•  Record  pertinent  manufactuf ers  specifications 

•  Visual  inspection  of  system  -  vires;  components 
.  Staam  Clean  if  required 

•  Dynomometer  Test 

•  Operation  manuals  for  test  equipment 

Install  Oscilloscope  to  pinpoint  problem 

Install  appropriate  test  unit  to  further  pinpoint 

malfunction. 
Repair  or  replace  where  necessary 


Re-check  with  oscilloscope 

re -check  under  load  with  dynamometer 


H  I)  r  c  A  *r  I  0  N 


01.0301-10 
TRACTOR  ENGINE  IGNITIOK  SYSTEM 


Code 
Title 


TK ACHING  Mh:TllODS 


A.  Lecttire  and  Discussion 
.  Pre-t  est  pro  c  edur  e 
.  Identify  polarity 
.  Test  eqiipment  operation 
.  manuals 

.  Firing  order  check 

?  f  Demonstrate  use  of  test  equip- 
ment by  bugging  an  engine 

.  Oscimioscope 
.  Timing:  light 
.  Coil  test 
r  Condensor  test 
.  Spark  plug  cleaner 
.  Dwell  meter 
.  Adjust  gap 

•  Voltmeter  --  Amp  meter 
.  Ohm  meter _ 

•  hydrometer 


I 


STUDENT  APPLICATION  ACTIVITIES 


A.  Obtain  information  concerning 
engine 

.  From  customer 
.  Manufacturers  specifications 
.  Record  results  of  dynamo- 
meter  test 

B.  Pinpoint  malfunctioning 
component  by  becoming 
familiar  with  oscilloscope. 

C.  Become  proficient  using 

.  Timing  light   

.  CcdH:—  condenser  test 
.  Spark  plug  cleaner 
.  Dwell  meter 
.  Volt  -  amp  meter 
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13 


EVALUATION  PPOCEDURES 


Manipulative 

-Bug  engine  in  each 
component  area. 

A  .  List  engine  mniv 
facturers  specifi- 
G  ations  on  ignition 
system. 

B .  Record- character^ 
istics  noted  on 
oscilloscope 

C .  Outline  verbally 
and  perform 
subsequent  tests 
necessary 

D .  Describe  test 
equipment rbo  '^^ 
use  to  overcome 
problem 

B.  Repair  mcGtf unction 

F.  Re-test  vd±h  osciU- 
oscope 


MODULE  OF  INSTRUCTION 
Title  -  TRACTOR  ENGINE  IGNITION  SYSTEL^  Code  -  01.0301-10 

RESOURCE  MATERIALS 

A.  Books  -  "Eandamentals  of  Service  -  Electrical  Systems" 
Eubilsiher  •  John  Deere  Co.,  Moline^Illinois 

"Tractors  and  Crawlers" 
Author  -  iEhiUp  Eshelman  (Second  Edition) 
Publi^stier  -  ^erican  Technical.  Society,  Chicago,  Illinois 

bulletins  -  Q.  it  T.  Service  Manuals 

C-  Periodicals  -  "Tune-up  Tips"  from  Champion  Spark  Plug  Company 

D.  Audiovisuals  -  "20,000  Volts  Under  the  Hood" 

Tilmstrip  with  record  and:;guide  book  from.    Delco  Remy.^ 
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MODULE  OF  INSTRUCTION 
Title  -        TRACTOR  ENGINE  FUEL  iSYSTEM  ^Diesel)  ^^^^  ^  01*0301-09 

DKSCRlF-noN: 


The  purpose  of  this  module  is  to  famxllarize  the  stticfent  with  the 
diesel  fuel  system  used  on  Agricultural  tractors  axasL  power  units, 

Tfcis  will  include  four  types  of  basic  combustion  chamberss^  and  various 
combinations  of  fuel  injection  pumps  and  injectors.     The  ji^rudent  will" 
^tave  an  opportunity  to  identify  the  components  of  these  pcrq?s  and  injector 
it^ozzles.    In  addition  he  will  have  the  opportunity  to  disassemble,  clean 
and  reassemble  both  pfumps  and  nozzles.    FoMowing  reassembly,  the  assemblies 
will  be  installed  on  test  stands  for  final  proper  adjustment  per  manufacturers 
.specifications. 

Another  phase  of  this  mocule  involves  the  actual  troubleshooting 
carf  a  diesel  fuel  system  on  a  live  unit,  .  This  will  involve  testing  the 
'tnit  on  a  dynamometer,  diagnosing  the  problem,  correcting  the  malfunction 
(per  manufacturers  specifications  and  retesting  the  performance  of  the  unit 
£>n  the  dynamometer. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

Class  Other 


I.. 

Principles  of  Diesel  Engine 

I 

1 

2.. 

Components  of  Diesel  Fuel  System 

2 

1 

3. 

Diesel  Combustion  Chambers 

2' 

1 

Diesel  Fuels 

1 

1 

5. 

Injector  Nozzle 

3 

6 

6. 

Injection  Pumps 

3 
12 

8 
18 

Revised  June,  1974 
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^  '^Or  .^iSTRUCTION 
Title  -    TRACTOR  ENGINE  FUEL  SYSi  .ri     (D:  :  :  ^I)  Coda  -  01.0301-09 

OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1.  Compare  the  diesel  engine  to  the  gasoline  engine  and   state  thv= 
principles  of  operation. 

2.  Identify  the  components  of  a  diesel  fuel  system  and  state  the 
operational  function  of  each  component . 

3.  Identify  the  different  types  of  combustion  chambers,  and  fuel  systems. 

A. Compare  fuel  specifications  and  identify  a  good  grade  of  fuel  from 
supplier's  specifications. 

5.  Explain  and  recommend  good  fuel  storage  procedures. 

6.  Identify  and  properly  use  special  tools  required  to  service  and  test 
injection  nozzles. 

7.  Identify  and  properly  use  special  tools  required  to  service  and  adjust 
injection  pumps  and  transfer  pumps. 
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:COUC  - 

Title 


01.0301-09 

TRACTOR  ENGINE  FUEL  SYSTEM  (Diesel) 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 

CONTENT 

Unit  #1  •  Principtes  of  Diesel 
Engines 

.Objective  #1  -  Compare  the  Diesel 
^jettgine  to  the  gasoline  engine  and 
explain  the  principles  of  opera- 
tion. 

A,  Reasons  for  increased  UBe    of    Diesel  engines 

B,  Comparison 

•  2  &  4  cycle  sequence 
,  Mechanical  components 
.  Fuel  introducti'on 
.  Combustion 
V  Compression  ratios 

Unit  #2  -  Components  of  Diesel 
Fuel  Systems 

Objective  y^2  -  Identify  the 
components  of  the  Diesel  fuel 
system  and  explain  their  opera- 
tional function. 


ERIC 


A.  Components  of  Diesel 
Fuel  Tank 
*  construction 


system 


components 
Transfer  pumps 
Filters 
Injection  pump 
^jector  nozzles 
Fuel  lines 

Cold  weather  starting  aids 
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E  D  U  C  A  T  I  0  N 


01,0301-09 

TRACTOR  ENGINE  FUEL  SYSTEM  (Diesel) 


Code 
Title 


TEACHING  hETHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

A.  Lecture  on  principles 

B.  Slides  comparing  Diesel  vs. 
Gas  (FOS  slides  tfl771) 

C.  Overhead  comparing  Diesel  vs. 
Gas 

D.  Hand  Out  Sheet 

. —  •       —  ■  ■  ■   .  ■  - . — — —  

Oral  or  Written 

A.  Quiz  explain 

difference  between 
gas  and  Diesel 
engines 

A.  Lecture  using 

^  Overhead  of  FOS  illustra- 
tioris 

•  Slides  showing  various 
types  of  components 

B.Use  actual  components  or 

cutaways 
G. Actual  engine  (Ford  Display 

unit) 

•  Identify  components  of  a 
system 

D.  Hand  Out  Sheet  -  Diagram  of 
Typical  System 

E.  Demonstrate  testing  cold 
weather  starting  aide 


ERJC 


A.  Identify  components  on  live 
units  in  the  shop. 

B.  Draw  a  schematic  diagram  of 
a  live  unit  in  the  shop. 
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Quiz. 

A.  Draw  a  schematic 
of  a  typical  Diesel 
fuel  system. 

B.  Identify  each 
component 

C.  Explain  operational 
function  of  each 
component . 

6 


Code  - 


ai. 0301 -09 

TRACTOR  ENGINE  FUEL  SYSTEM  (Diesel) 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  #3  -  Diesel  Combustion 
Chambers 

Objective  #3  -  Identify  types 
of  combustion  chambers  and  fuel 
systems.  . 


Unit  yM  -  Diesel  Fuels 
Objective  #A  -  Compare  fuel 
specifications  and  identify  a 
good  grade  fuel  from  supplier 
specifications. 


CONTENT 


A,  Types  of  combv  -ion  chambers 

.  Direct 

.  Precombustion 

•  Turbulence 

.  Energy  cell 

•  Advantages  and  disadvantages 

B,  Types  of  fuel  systems 

•  Common  rail 

•  Accumulator 
.  Jerk  pump 

.  Distributor  pump 

C,  System  requirements 

.  Meter 

.  Atomize 
..Distribute. 
..  Quantity 

.  Timing 

D,  Types  of  injector  nozzles 

,  Pintle 
.  Pentaux 
.Closes 
.  Multi-hole 


A.  Fuel  properties 
«  Cetane  number 
.  Volatility 
.  Pour  point 
.  Viscosity 

.  Carbon  and  gum  content 
.  Sulphur 
.  Cleanliness 
.  Ease  of  starting 
.  Lubrication  ability 
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EDUCATION 


01.0301-09 

TRACTOR  ENGINE  FUEL  SYSTEM  ''Diesel) 


Code 
Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Lecture  -  explaining,  differert  A. 


types  and  their  principles 

B.  Hand  out  sheet  illustrating 
each  type 

C.  Overhead  showing  all  four 
types- 

D.  Cutaway  of  engine  head 
assembly. 

E.  Actual  components  for  each 
combustion  chamber  type  - 
Head  assembly 

Piston  assembly 

F.  Demonstrate  disassembly  of 
Auxilary  Combustion  Chambers. 

G.  Utilize  chalkboard  showing 
types  and  differences. 

H.  Compare  system  requirements 
with  gasoline  engine. 

!•  Wall  charts  of  four  types  of 
systems  - 
,  Identify  components 
,  Identify  components  satisfy- 
ing requirements, 
J.  Wall  charts  showing  types 
of  nozzles. 


B. 


C. 


E. 


Draw  diagrams  of  each  type 
Explain  advantages  and 
disadvantages  of  each  type. 
Identify  type  of  combustion 
chamber  on  live  engines. 
Identify  type  chamber  by 
head  and  piston  assembly. 
Identify  components  that 
satisfy  the  requirements. 


Quiz 

A.  Draw  diagram  identi 
fy  each  type 

B.  Using  actual  compo- 
nents 

.  Identify  type 

G.   ExplaiJV  advantages 
and  disadvantages. 

D.  Identify  components 
from  Wall  Charts. 

E.  Define  different 
t y pe  of  no  z z  1  e  s 
and  characteristics 


A.  Lecture  on  fuels  &  Lubricant 

B.  Using  manufacturers  specs 
compare  properties^ 

C.  Hand  out  sheets  showing 
typical  specifications. 

D.  Supplier  specification  sheet 


A.  Compare  fuel     specs  of 
various  supspliers 
Compare  sample  fuels  in  test 
tubes 


Quiz  -  Oral  and  Writter 

A.  Select  best  fuel 
from  specification 
of  5  different  fue 
suppliers. 

B.  List  5  important 
qualities  of  fuel 
to  determine  best 
fuel    from  supplie 
specifications. 


1  9  9 
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Code  - 


,    Title  - 


Ql. 0301-09 

TRACTOR  ENGINE  PIJEL  SYSTEM  (Diesel) 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Objective  #5  -  Explain  and 
reconunend  good  fuel  storage 
procedures. 


Unit  #5  -  Injector  Nozzle 
Objective  #6.  -  Identify  and 
properly  use  special  tools  require 
to  service  and  test  injector 
nozzles  and  filter. 


A,  Fuel  storage 
.  Tank  components 
,  Above  ground 
•  Under  ground 

B.  Do's  and  Don'ts  of. handling  fuel 


A. 


C. 


D. 


Diagnose  engine  specifications  for 
Dyrrftnometer  test 
.  N.o  load  speed 
.  Loaded  speed 
.  Horstt  power  output  rating 
.  F.uel  flow/hour 
Compression  Tester 
.  A^daptors  ~. 
.  Testing  procedure 
Nozzle  Test  -  Removal  &  Test  Procedure 
.  Pop  off 
.  S  pray  pattern 
.  L  eakage  test 
.  B  ack  leakage 
.  Precautions  when  testing 
Cleaning  nozzle 
.  Precautionary  procedure 
.  Introduce  cleaning  equipment 
•  Disassemble  procedure 
C  leXning^pro'cedure" 


.  Reassemble. and  adjusting  procedure 
.  Retest  procedure 

E.  Reinstall  Nozzles 

.  Torque  procedure 

F.  Install  new  filters 

•  Manufacturers  recommendations 

G.  Bleed  fuel  system 


EDUCATION 


01.0301-09 

TRACTOR  ENGINE  FUEL  SYSTEM  (Diesel) 


Code 
Title 


TEACHING  METHODS 


A.  Lecture  on  Fuels  and  lubri- 
cants. 

B.  Hand  out  sheets  showing 
types  of 

.  Tanks        .  Components 

C.  Slides  and/or  overhead 
showing  storage 


Tanks 


J^o' s  fit  dont  •  s 


handling  fuel 


STUDENT  APPLICATION  ACTIVITIES 


A.  Design  outside  storage  tank 

.  Under  ground 
.  Above  ground 

B.  Build  a  fuel  storage  tank 


EVALUATION  PROCEDURES 


Quiz  -  Oral  or  Written 
A,  Draw  a  typical 
storage  tank  and 
name  its  components. 
Define  the  function 
of  each  component. 
List  or  define  10 


B. 


C. 


A.  Hand  out  sheets  showing 
engine  specifications 

B.  I  &  T  Red  Book  Specifications 

C.  Dynamometer  Instruction  Book  5^ 
for  Specifications. 

D.  Review  manufacturers  speci-  C, 
fications  for  compression. 

E.  Demonstrate  actual  compression  D 
test  on  live  engine. 

F.  Manufacturers  Specifications 
for  Nozzle 

.  Hand  out  sheet 
,  I  6c  T  specification  sheet  in 
Red  Book.  G, 

G.  Demonstrate  actual  nozzle  te^t  H. 
-H^'^-Demonstrate-cLeaning-procer 

dure. 

1.  Demonstrate  installation 
procedure 

.  Nozzles 

.  New  filter 

.  Bleed  system 


Record  engine  specification 
for  specific  engine  for 
dynaaaometer  test. 
Run  dyntoometer  test  on  an 
engine . 

Take  compression  test  on 
live  engine. 
Test  sample  nozzle  per 
manufacturers  specification? 
Olean  and  retest  nozzle  per 
manufacturers  specification 
Reinstall  -  torque  injector 
in  live  engine. 
Install  fuel  filters 
Bleed  system. 


do' s  and  dont' s  in 
good  fuel  handling 
procedures. 


A. 


C. 


Select  an  engine  to 
test  on  a  dynamomete|r 
Record  required 
specifications. 
Perform  dynamoraetex- 
test . 

Perform  compression 
test  on  live  engine 
.  Record  specifica- 
tion. 
.  Racord  actual 

compression. 
.  Recommendations 
from  test  results 
Perform  cleaning 

 a nd  test  procedure 

of  a  nozzle. 

F.  Define  procedure 
necessary  to  test 
injector  nozzle. 

Oral  or  Written 

G.  Explain  nozzle 
reinstallation  proce 
dures. 

Explain  filter 
installation  proce- 
dure. 


E. 


H. 


Code  - 


Title  - 


01.0301-09 

TRACTOR  ENGINE  FUEL  SYSTEM  (Diesel) 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 

CONTENT 

Unit  6     Injection  Pumpa 
Objective  #7  -  Identify. and 
properly  use  special  tools  require! 
to  service,  calibrate  and  adjust 
fuel  injection  pumps. 

Principle  of  \ 

A.  Unit  injector  ^ 

B.  Inline  type  pump 

C.  Distributor  type  pump 

D.  Transfer  pumps 

 _       ^  

'  

 =  :   

10 
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EDUCATION 


01.0301-09  -  ^^^^ 

mGTOR  INGINE  FUEL-SrSTEM  (Die9el>  Title 


^  A. 


B. 

C. 

D. 
E. 


SiACHlNG  METHODS 


STUDENT  ii^UfiET^nte  ACTIVITIES 


FjcS:l0w  test  procedur^^^  A. 
sp^ificationsi  and:  is i  ■ 
p^r-  manufacturer  ■r.ei:':^ 
feions.  Using  punip  -call 
brat or.  ^  C. 

Bismantlo  transfer  a 
tributor  type  puii5)s.  D. 
Use  wall  chart  -  to  Z£imis:^fi 
components.  E. 
Demonstrate  pump  tiirfiTipi^ 
Lecture  concerning  cle^g1:i,- 
ness« 


Install  pump  calibratdng 
stands 

Dismantle  trgsffaCer  and  dis-- 
tributor  type  gaiinp.. 
Identify  con^nanents  of  pumps 
from  wall  chart, 
Beinatall  calibrated  pomp 
onto  engine  -  proper  timing. 
Bleed  system^ 
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OriL  Or  Ifeitten 
A,    ^Identify  ccH^onents 
mt  disatribuioivtype 


B. 


C. 
D. 


-S^n^lain  pump  timing, 

|l.^G3cedure. 
If^SpEain  s^,w^^t«  bleec; 
if^^  j}r  oc  easareu. 

^.w  a  schematic  da- 
ram  of  an  actual 
system,  idenfczfy  the 
components,  ejcplain 
the  operational 
function  of  each 
component. 


■'r.  ffjfira^ir;  ffF  INSTRUCTION 


Title  -       TRACTOR  ENGINE;  M  S't'lT^l?    (Diesel)  Code  -  11.0301^09 


RESOURCE  MATERIALS 

A.  Books  -  Kates,  Edgar  J.  IH.^  -^V^^^^Mgh  Coigpreisslon  Gas  Engine, 

>cat    ij^tj      %e,rican  Technical  'Society  1964. 

Fundamentals  of  S^^i/^lg^.     Eagineer  Manual . 

if  r  r   ^li^vtiE^  iervice  Publication 

Ja      Be^re  Road 

Ifo^  ..^.,^Ci!Ll:Ilois  61265 

B.  Bulletins  - 

American  Bosch  Fue    Inf^^e^^on  Equipment,  Maintenance  Information 
American  Bosch  Acil^.  Cot^p^.  ,  Springfield,  Massachusetts. 

Fuel  Systems*  Die^Bl  ^sScines  Service  Manual,  International  Harvester  Co. 
Chto:^   ,  Tlllnois 

e.  Periodicals  -  , 

"Diesel  Equipment  Sroerintendent"    -    Diesel  Publication  Inc. 

80  Lincoln  Avenue 
Stanford,  Conn. 


D.  Audiovisual s  ^ 


Fundamentals  of  Servjiss^        Engineesr  Slides 
John  Deere  Sexvi-csH^^  Publication 
John  Deere  RBoad 
Moline,  IlliTiois  6L265 

Wall  Chart  -  PSB  Single  plunger  Multi-cylinder 
Fuel  Injection  pumps  system 

American  Bosch  AcmaCors^.j  Springfield,  Massachusetts 

Wall  Chart  -  CAV  da^stTilmtor  -  Mechanical  &  Hydraulic  Governor 
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MODULE  OF  INSTRUCTION 
Title  '   TRACTOR  EN(^NE  OVERHAUL  -  DISASSEMBLY 


Code  -  OlS^mi-ll 


DKSCKiPriON: 


This  module  wiLlL  involve  the  student  with  removal  of  the  engine  Gum\ 
the  tractor 3  tearing  down  the  engine,  and  inspecting  all  parts  for  w^arxaa: 
damage,    l^ncluded  will  be  removal  of  the  flywheel,  clutch,  pistons,  t:#^der 
sleeves,  and  camshaft.    The  student  will  learn  to  determine  repairs  neeemd 
and  will  prepare  a  list  of  needed  parts. 


MAJOR  DIVISIONS  OR  UNITS  OP  CONTENT  Time  Alloemd:ons 

Class  Otj^er 

1.  Engine  testing  prior  to  overhaul  3 

2.  Remove  engine  from  tractor  and  mount  on  repair 

stand    (remove  pan  and  oil  pump)  3 

3.  Remove  and  inspect  flywheel  and  clutch                                1  2 

4.  Piston  removal                                                                         \  3 

5.  Inspect  and  service  piston  pins  and  connecting  rods  3 

6.  Determine  cylinder  condition                                                 1  2 

7.  Remove  and  measure  crankshaft                                              1  3 

8.  Sleeve  removal                                                                         1  2 

9i — Camshaft- removal' ~and--service —  1  •      2  ^ 

10.    Clean  engine  block,  check  for  cracks  and  distortion    1 

6  24 


Revised  Augus"  1975 
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MODULE  OF  WrJ^^UCTIOP 
Title  -  TEi^CroU  ENGINE  OVERHAUL  -  DISASE    ^^^Y  Code  -  01.0301-11 


OBJECTIVES  Co  bfc- obtainied; 

Given  a  sp^-sdLfic  engine  in  meed  of  rapair,  the  stjsdent  or  pair  of  .'Sitdafents  , 
will  perform  pw^veaiisajal  tests  and  disasr^smble  tSasi  engine,  properly  u^sai^i^be 
tools  and  equipmCTi:  s^^ilable,  fcllowing  tae  matjosSttctsrer's  service  prcxcema-KBS , 
and       a  time  auLLotm^rt:  satisfactory  to  the^  inst  nurtor* 

By  followiEsg.  seirvJixce  manual  procedures,  eacfc  stmient  will  be  afele  to: 

1.  Perfom:  the  tests  necessary  to  diagnose  engltffi  condition  prior 
to  overhaul 

2.  Safely  and  efficiently  remove  and  mount  the  engine  on  an  engine 
stand 

3.  After  taking  the  clutch  apart,  will  determine  the  amount  of 
rebuilding  necessary 

4.  Decide  if  the  flywheel  needs  a  new  ring  gear  (remove  atid  inst^eEl) 

5.  After~*^operly  n(JgE  reaming  the  cylinder,  remove  the  piston 
assemlrily 

6.  Check  piston  wear  and  decide  on  using  orr  replacing 

7.  Determine  if  connecting  rods  are  bent,  twisted,  or  out-^of- round 

8.  Check  piston  pins  and  upper  rod  bushings:  for  replacement 

9.  Measure  the  taper,  diameter,  out-of-roxind,  and  wall  condition  of 
the  cylinders 

 10.  Before-.cranksha£t->removal-,...check^-endiiplaj,^-backlash,-^timiiig^marks^  

and  mark  bearing,  caps 

11..  Determiiae  tapers  out-of-rnund ,  and  wear  oE  the  crankshaft  by 
measuring  each  Journal 

12.  Demonstrate  the  ability  izrj  pull  sleeves 

13.  Pull  tife  camshaft,  taSa  laeasuTsagients  ,  and  3iake  the  proper  decision 

14.  Clean  t3ie  IxLock  and  check  ior  cracks 


3 
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•Code  ~  -  Ol.030Kai 

Titlr>  ^  TRACIOE  ilNGlNE  ♦WERBAOL.  -  DISASSEMBLY 


AGRICULTURAL- 


OBJECIffiVES  BY  )0SSI 


to 


ovexl^ul 
ObJ^^tive  1 

Par^xm  the  t^ts  neraEsasrr  tfi^, 
d33fiaDse  engine  condit^im  xa^iar 
to  overhaul 


CONTENT 


A.  Dete-cmiXL^^^g  possible  engine  problems  prior  to 
overfasol-- 

.  TalJc-^tsT  owner-^oparator 
.  Obsets^  exhaust 
,  Listen  to  engine 
.  Note  ortl  pressure 
.  Blow-is^  through  crankcase  breather 
.  Water -:^inperatu re 
,  Engitse  :testing 

B.  Test  anas^ls 
,  Intake  ^nifold  vacuum 
,  Dwell  angle 
.  Hxgh-lw  idle  rpm 
.  CompresBlon  test 

.  wet 
.  dry 
,  Dynamometer  test 
.  Kecording  and  interpreting  test  results 


Unit  2--  Remove  sa^siie  from  trajssar 
and  mousjsa-  ^  rep^r  stastti 

 .^Creroove^^ani' and.  oill^puB^feL 

Objective  2 

Safely  and  ^eSKcissstivr remove  and 
[mount  the  .en §311^:2221-  asai  es^ine^ sitand 


CliHazJ^ng  tractor 
K   Remc33tf±ng  accessories  and  draining  systems 
(C^^mxsre  engine  block  from  tractor  mounting 

..Draining  nil 
RemcB^g  i£ront  axle  assembly 

!*g3aintia^  engine  on  stand 
lE.  Kemove  ciiil  pan  and  oil  putrip 


ERIC 
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E  D  U  C  A  T      0  M 


Oi:.0301-ll  -  Code 
TRACBHR.  ENGINE  OVERHAUL  -  DISASSEMBLY  -  Title 


TEAGHING  METHODS 


STUPEOT  APPLICfiTIDN  ACTIVITIES 


EVALUATION  PROCEDURES 


A,  Class  discussion  with  hand- 
out on  procedure  to  follow 


A,  Record  otservatioas 
Participle  ixa  cisss 
discussi^ 


Instructor  observe 
records 


B,  Demons  Iterate  pex£ormi3:g  each 
test 

C,  Provide  handouts  of  eqirlp- 
ment  use  and  procedure,  i.e..; 
.  Vacuum  gauge  reactions 

•  Compression  testing 
,  Dynamometer  operation 

D,  Hand  out  r^ord  sheet  or 
utilize  shop  job  sheet 

E,  Class  discussion  of  meaning 
o£  various  readings  accomp- 
anied by  handouts  and  txsaas- 
parencies 


Perform  each  itss^t  on  engine 
assigned 


D,  Maintain  record  of  test 
results:  :on  appxopriate  form 

E.  ActuaHh^r  inteigajcet  each  test 
resuiiSr  m  his  engine 


A.  D^onstrate  safe  use  a£ 
steam  cleaner  and  propesr 
cILeHnlng  o£  tractor 

B.  DiJs^cuss  following  the  ffiervice 
manual 5  since  procedure 
varies  with  make  and  mcidel 

C.  Demonstrate  proper  hoisttfcng,, 
chaining,  and  blocking  usan^i^ 
s:afety  practices 

D .  daemons t rate  proper  mounting 
:Qf:  engine  j 
•Module  #16,  Tractor  Rqo^r,  ) 
rpage  12 


iU  Tliiorou'^^Iy' -ciem:  tractor  or 

mti^x^  s-igneii: 
B^'5Bfel3r  ■;iaid  ^fficient:ly  remove 
aisled -momrt  the  engine  on  a 
siastnd 

PxsDperiy  remove  pan  and  oil 
pump 


B«  Instructor  observe 
student's  procedure 
for  safe,  efficient-, 
andiTpxoper  technique 

C.  Did.  siitdent  actually 
get:-  accurate  read- 
ings? 

D.  Check  record  of  test 
readings 

:Check  accuracy  o£ 
d^aigircanis 
¥ri  tlrHii  ox  oral  quiz 


I'— 


C. 


EKLC 


Te  at^x  tabs^Htrva  t  i  on 
if  TpiCTCedure  is 
con^t  and  performed 
safe3ty 


Code  -  - 


01.0301-11 

TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLY 


A  G  R  I  C  U  L  T  U  R 


OBJECTIVES  BY  UNIT 


Unit  3  -  Remove  and  inspect  fly- 
wheel and  clutch 
Objective  3 
After  taking  the  clutch  apart,  will 
determine  the  amount  of  rebuilding 
necessary 


CONTEKT 


A.  Clutch  service  and  r^texT 
,  Inspect  parts 
,  HeesWiBi  tolerances 


Objective  4 

Decide  if  flywheel  needs  a  new 
ring  gear  (remove  and  install) 


Unit  4  -  Piston:  removal 
Objective  5 

After  properly  inidge  reaming  tKe 
cylinder,  remove  the  piston 
assembly 


B.  Flyrasel  service 
.  Riaag  gHar 


Unit  5  -  Inspect  and  service  pis±on 

pins  and  connecting  rods 
Objective  6 

Check  piston  wear  and  decide  on 
using  or  replacing 


A.,  Cylinder  Txdge  removal 

B  .  ClBrapan^.  slBsves 

C  .  Rod  cap  iizfeniinlf  icatlsani 

D..  Removal  or  rmd  .cap 

£•  Removal  <i£ 'mst<^rx:i3m^  ^^lits^ev 


A.  .Riefflm2ting:;;pistEin  riit^ 

B.  Glbsflirxng:.  igis  fcsin  and:  x±r:^ , grooves 

C .  3cis:p-ect  and  niBas.UEe::  piston 

Cracks 
iR3cng  lands 
,  Slcirt  wea-r-^at-texJn 
Eislron  dLeaxance. 
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EDUCATION 


01.0301-11    -  Code  . 
TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLY    -  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


A.  Demonstrate  removing  clutch, 
inspecting  parts ,  and 
measuring  tolerances 

B.  Class  discussion  o£::clutch 
troubles  and  causes 

FOS  Power  Trains,  chapter  2, 
and  slide  set 


Discussion  of  flywheel 
Checks  including  ring  gear 
FOS  Engines ,  chapter  2 
Demonstrate  removing  and  re- 
placing ring  ^ar 
Module  #16,  page  IZ 


A.  Demonstrate  use  of  ridge 
reamer  and  discuss  purpose 
of  removing 

B.  Films trip 

C.  Field  trip  to  engine 
rebuilder 

D.  Discussion  o£  procedure  and 
importance  of  identifying  rod 
caps  and  removing  pistons 

E V  Us e-  FOS-Engines  ,  chapters--.2  - 
25 

F.  Module  #16 »  page  14 


A,  Disassemble  clutch 

Perform  measurement  and 
inspection 

C.  Determine  if  rebuilding  and 
parts  are  needed 


D,  Remove  and  install  new  ring 
gear,  if  necessary 


EVALUATION  PROCEDURES 


A,  Teacher  agreement  . 
with  repair  analysis 

B.  Observe  if  job  was 
done  properly 


A.  FOS  Engines,  chapter  2  -  3  to 
42 

B,  Demonstrate  cleaning  with 
ring  groove  cleaner  and 
measuring 

D.  Class  discussion  using  FOS 
slides 


A,  Student  will  ridge  ream  and 
remove  pistons  from  the 
tractor  he  is  working  on 


A.  Obsetrve  student 
doing  work  and 
finished  job 


A,  Student  will  clean,  inspect, 
and  measure  pistons  to  decide 
if  replacement  is  necessary 
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A.  Observe  student's 
work  and  check 
decisions 


ERIC 


iCode  •  -  01.0301-11  AGRlCULTURAi. 
'!      Title  -  TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLY 

• 

OBJBCTXVES  BY  UNIT 

CONTENT  ! 

1  Objective  7 

Determine  if  connecting  rods  are  J 
1  Vl«l-l^     <-tj-ic  ^pH    or  oUt** of"  round 

D.  Check  rods  for  bend,  twist,  out-of- round 

1  Objective  8 

1  Check  piston  pins  and  upper  rod 
T bushings  for  replacement 

A.  Measuring  pins  and  bushings 

B.  Pressing  out  old  rod  bushings 

C.  Types  of  piston  pin  arrangements 

l  unit  6  -  Determine  cylinder 
.  1  condition 
1  Objective  9 

1  Measure  the  taper,  diameter,  out- 
1  of- round,  and  wall  condition  of 
1  the  cylinders 

1  * 

A.  Determining  taper,  diameter,  out-of-round  with 

cylinder  gauge 
R    npolazine  or  honine  cylinders 
C.  Cleaning  cylinders 

• 

[Unit  7  -  Remove  and  measure  crank- 
1  shaft 
1  Objective  10 

Before  crankshaft  removal,  check 
1  end-play,  backlash,  timing  marks , 
land  mark  bearing  caps 

A,  Check  end-play 

B,  Removing  crankshaft  pulley 

C.  Removing  timing  cover                        i  v 

D .  Check  backlash  between  cam^^and  crankshaft  gears_ 

E,  Timing  marks 

F,  Bearing  cap  identification 

Objective  11 

Determine  taper,  out-of- round,  and 

1  ^.aa^       hVio  n-rflnWishaf  t  bv  measurini 
1  wear  oi  tns  i.tciiiiwi.***'''^  * 

each  journal 



A.  Check  each  journal  (main  and.  rod) 
y        ,  Out-of -round 
,  Taper 
,  Diameter 

•  Wear                                           .  v .  ^ 
n    p^ont-  o-rn  nrH  no    i  n«5Dec tion  •  s  traxghtening 

M 
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EDUCATION 


01.0301-11    -  Code 
TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLY    -  Title 


TEACHING  METHODS 


C,  Demonstrate  checks 

D,  Class^  discussion  using  FOS 
Engines,  chapter  2-A5,46  as 
reference 

E,  Module  #16,  pages  14-15 


A.  Demonstration 

B.  FOS  Engines,  chapter  2-44,45 

C.  Module  #16,  page  15 


A.  Discussion  and  demonstration 
FOS  Engines ,  chapter  2-25 
to  29 

FOS  Engine  slides 


STUDENT  APPLICATION  ACTIVITIES      EVALUATION  PROCEDURES 


A. -Student  will  determine  by 
measurement  whether  pins  and 
bushings  need  replacing.  If 
so,  push  out  old  bushing. 


A.  Student  will  measure  taper, 
diameter,  out-o£-round.  He 
will  deglaze  if  usable  or 
pull  if  a  new  sleeve  is 
needed . 


A,  Check  the  decision 


A.  Check  measurements 
and  job  done 


A,  Demonstrate  checking  end  play, 
backlash,  pulling  pulley 

B.  Discussion  of  timing  marks, 
bearing  cap  identification. 
FOS  Engines,  chapter  2-48 

^to-54-and-^s  lides —  


Ai  Demonstrate  a-c 

B»  Discussion  of  grinding, 

inspection  and  straightening 
C.  Module  #16,  pages  16-17 


A.  Measure  end-play,  backlash, 
check  timing  marks ,  identify 
caps  before  pulling  crank 

B,  After  removing  the  crankshaft] 
students  will  determine, 
visually  and, by  measuring,  if| 
the  crankshaft  needs  regrind 

.  ing 


A.  Check  measurements 
and  decision 


<:ode  •  -  01.0301-11 

Title  -  TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLE 


AGRICULTURAL 


OBJECTIVES  m  UNIT 


Unit  8  -  Sleeve  removal 
Objective  12 

Demonstrate  the  ability  to  pull 
sleeves 


Unit  9-.-  Camshaft  removal  and 

service 
Objective  13 

Pull  the  camshaft,  take  measure- 
ments 5  and  make  the  proper 
decision 


CGWIErfT 


A^  Usei  of  ::sleeve  puller  for  wet  and  dry  sleeves 
PropAr:si2e  puller  plates 


Measure  bearing  journals,  lobes,  cam  bores,  or 
bearings 
B«  -Tlemovei  :cam  bushings 

Cam  timing,  cam  followers 


Unit  10  -  Clean  engine  block,  chedc 
for  cracks  and  dis.tortioni 
Objective  14 

Clean  the  block  and  check  for 
cracks 


A.  Cleaning  block  with  available  equipment 

B.  Check  for  cracks 

C.  Distortion 


ERIC 
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EDUCATION 


01.0301-11  -  Code 
TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLY  -  Title 


TEACHING  METHODS 


A.  Demonstration 


STUDENT  APPLICATION  ACTIVITIES 


A.  If  student  has  decided 

sleeves  are  faulty,  remove 
them  using  proper  puller 


EVALUATION  PROCEDURES 


A,  Demonstration  and  discussion 
|b.  FOS  Engines,  chapter  2-17 

to  20 
|C.  FOS  Slides 
p.  Module  #16,  page  18 


A.  Demonstrate  procedure 

B.  Discuss  other  methods 

C.  FOS  Engines,  chapter  2 
23  to  26 


A,  Remove  camshaft 

B,  Take  measurements 

C,  Remove  bushings 


A,  Observe  students. 
If  not  to  be  done  onl 
his  engine ,  have  him| 
demonstrate  how  he 
would  do  it,  minus 
actual  pulling 


A,  Check  measurements 
and  resulting 
decision 


A.  Clean  block  and  check  for 
cracks  and  distortion  with 
equipment  available 


A,  Check  cleanliness, 
safety,  and  accuracy  I 


137 
11 


ERIC 


MODULE  OF  INSTRUCTION 
Title  -  TRACTOR  ENGINE  OVERHAUL  —  DISASSEMBLY  Code  -  01.0301-11 

RKSOURCr:  MATERIALS  " 
Books  - 

Teacher  References 

^  .  .■  .  ■ 

1.  Service  Manual  for  Doctor  of  Motors  •    Dana  Parts  Co.,  Box  500, 
Hagerstovm,  Ind,  47306 

2.  I  &  T  Shop  Service*    Technical  Publications ,  Inc.,  1014  Wyandotte  St., 
Kansas  City,  Mo.  64105 

3.  Fundamentals  of  Service  Engines.    John  Deere.    Moline,  111. 

4.  Fundamentals  of  Service  Power  Trains.    Jchn  Deere 

5.  Module  16  -  Tractor  Repair.    Eric  Document  Reproduction  Service. 
4936  Fairmont  Ave.,  Bethesda,  Md.  20014 

6.  Engine  Bearing  Service  Manual.    Federal  Mogul  Service,  Detroit,  Mich.  48213 

7.  Farm  Tractors.    Engineering  Bulletin  53A.    American  Oil  Co.,  910  S.  Michigan 
Ave.,  Chicago,  111. 

Student  References 

1.  Fundamentals  of  Service  Engines.    John  Deere,  Moline,  111. 

2.  I  6c  T  Manual  for  tractor  involved 
Periodicals  - 
Teacher  References 

1.  Implement  and  Tractor.    Implement  and  Tractor  Publications,  Inc. 
.104  Wyandotte  St.,  Kansas  City,  Mo.  64105 

2.  Magic  Circle.    Dana  Corporation.    P.O.  Box  986,  Toledo,  Ohio  43601 
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MODULE  OF  INSTRUCTION 
Title  -  TRACTOR  ENGINE  OVERHAUL  -  DISASSEMBLY  Code  -  01.0301-.il  . 

RtlSOUKCK  MATER1A1.S  .  

Audiovisuals  - 
Films  - 

1.  Case  of  the  Slippery  Oil»    40  min,    16  mm.    sd  color 

2.  Dirt  -  Engine  Enemy  #1.    10  min.     16  mm.    sd  color 

Technical  Service  Department,  Dana  Parts  Co.,  Box  500,  Ha gers town, 
Indiana  47346 

Films  trips  -  . 

1.  Diagnosing  Excessive  Oil  Consumption  and  Engine  Overhaul  Procedure 

2.  Diagnose  it  First.    80  frame  filmstrip.    40  min;  color 

3.  Installing  Piston  Rings  in  Farm  Tractors.    2  class  periods.    35  mm.  color 

Technical  Service  Uepartment,  Dana  Parts  Co.,  Box  500,  Hagerstown, 
Indiana  47346 

4.  FOS  Engines  Slide  Set 

5.  FOS  Power  Train  Slide  Set 
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MODULE  OF  instruction' 
Title  -    TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY 


Code  -  01.0301/-12 


DKSCKin  ION: 


In  this  module,  the  student  will  install  needed  new  parts  and 
reassemble  the  engine,  with  necessary  ad justments ,  bushings  and  gaskets. 
He  will  overhaul  and  re-install  the  oil  pump,  replace  the  head  and  valve 
train.  He  will  re-install  the  distributor,  generator,  starter,  manifold 
and  other  engine  parts.  When  the  engine  is  properly  reassembled  the  student 
will  adjust  it  for  optimum  operating  efficiency,  using  a  dynamometer  and 
electronic  testing  equipment.  The  tractor  will  then  be  field  tested  and 
rechecked  to  manufacturers  specifications. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

Class  Other 


1.  Install  camshaft  and  bushings  and  1  A 

cylinder  sleeves 

2.  Install  crankshaft,  timing  gear  cover  A 

and  pul ley 

3.  Install  pistons  on  connecting  rod,  insert  1  ^ 

in  cylinder  bore 

A.    Overhaul  and  install  oil  pump,  install  2  3 

oil  pan 

5.  Install  flywheel  and  clutch  ^ 

6.  Install  head,  valve  train,  distributor,  1  2 

generator,  starter,  manifold  and  other 
engine  parts 

7.  Tune-up,  break-in 


Revised  June,  197 A 
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MODULE  OF  INSTRUCTION 
Title  -    TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY 


Code  -  01.0301-12 


OBJECTIVES  to  be  obtained: 

Continuing  with  the  same  engine  used  in  the  disassembly  (01.0301-11)  module, 
the  student  or  pair  of  students  will  reassemble  the  engine,  using  properly 
the  tools  and  equipment  available,  following  the  manufacturers  procedures 
and  in  a  time  period  satisfactory  to  the  instructor. 

The  student  will  be  able  to: 

1.  Using  a  camshaft  bushing  driver,  install  the  cjamshaft  bushings;  put 
in  the  camshaft  according  to  specifications,  i 

2.  Install  cylinder  sleeves,  following  the  reconiraendations. 

3.  Properly  install  the  crankshaft,  oil  seals,  timing  gear  cover  and  pulley 

4.  Correctly  fit  pin  bushings,  assemble  rod  and  piston,  install  rings 
and  install  rod  and  piston  assembly  in  the  cylinder  bore. 

5.  Disassemble  the  oil  pump,  check  clearances  with  manufacturers  specifica- 
tions and  install  an  oil  pump  overhaul  kit  if  needed;  prime  oil  pump 
and  install. 

6.  Install  the  flywheel;  install  clutch  assembly,  using  clutch  aligning 
tool  and  adjust  to  specifications, 

7.  Using  the  information  learned  in  the  Top  Overhaul  module,  install 
the  head  and  valve  train, 

8.  Using  the  information  learned  in  the  Ignition  Systems  module,  install 
the  distributor  and  wiring  harness. 

9.  Test  and  overhaul  the  generator  if  necessary. 

10.  Test  and  overhaul  the  starter  if  necessary. 

11.  Reassemble  the  other  engine  parts  and  get  the  engine  and  tractor 
back  together. 

12.  Start  the  tractor,  following  an  outlined  procedure  after  major  overhaul 

13.  Follow  the  manufacturers'   recommended  break-in  procedures;  tune-up 
engine  to  the  manufacturers'  specifications. 
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Crjde  - 


litle  - 


01.0301-12 

TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  1  -  Install  camshaft  and 
bushings  and  cylinder 
sleeves 

Objective  #1 

Using  a  camshaft  bushing  driver, 
install  the  camshaft  bushings; 
put  in  the  camshaft  according  to 
specifications. 


Objective  #2 
Install  cylinder  sleeves,  follow- 
ing the  recommendations* 


CONTENT 


A.  Use  of  bushing  driver;  line  up  oil  holes; 
check  cam  followers;  install  camshaft 
(damage  to  bushings);  check  end  play  with 
specifications. 


A.  Installation  of  wet  sleeves 

.  Height  above  block,  cleaning,  seals 

B.  Dry  sleeve  installation 

.  Cbeck  cylinder  bore;  use  of  sleeve  puUer 


Unit  2  -  Install  cranksha£t., 

timing  gear  cover  and ' 
pulley 

Objective  #3 

Properly  install  the  crankshaft, 
oil  seals,  timing  gear  cover  and 
pulley. 


Installation  of  bearing  inserts,  oil 

seals,  timing  cover  and  pulley. 

Main  bearing  cap  position  and  clearance 

with  plastigage.  ,     ^  \ 

Crankshaft  end  play;   correct  timing  (references) 

.  Related  information 

,  crank  and  engine  balancers 

.  bearings  -  crush,  thrust,  failures,  (if 
not  already  done  elsewhere)  -  references 


Unit  3  -  Install  pistons  on 

connecting  rodj  insert  ir 
cylinder  bore- 
Objective  #A 

Correctly  fit  pin  bushings, 
assemble  rod  and  pistQn;instal  1 
rings  and  install  rod  and  piston 
assembly  in  the  cylinder  bore- 


ERLC 


A.  Put  in  new  pin  (upper  rod)  bushings  and  fit 
to  pin. 

B.  Proper  assembly  of  rod  and  piston  unit 

C.  Checking  new  rings  for  size  (end  gap) 

D.  Proper  ring  installation 

E.  Installation  in  sleeve,  rod  cap  placement 
and  clearance  (check  with  plastigage) 

(references) 

F.  Related  information  - 

.  Types  and  function  of  rings 
 ,  Types  of -  pi ston  .pi ns.   (references)^ 
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01..  0301-1 2  -  Code 

TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY       -  Title  . 


TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

A.  Demonstration 

B.  Discussion 

C.  References 

A.  Student  will  install  cam-  ^ 
shaft  bushings  and  replace 
camshaft ;  check  specifica- 
tions. ■ 

A-  Observe  the  proce- 
dure, results  and 
check  end  play. 

• 

• 

A.  Demonstration 

B.  Discussion 
€•  FOS  slides 

Reference: 

.  FOS  Engines  <m.2-29 
Module  #16  p/HQ 

A.  Sitmdent  will  install  the 
sleevjs^  in  his  en^3se. 

A.  Check. his  ;wrk; 

check.  hiSTprocedural 
Iknowlfidge  of  the 
other  type  sleeve. 

A.  Demonstration 

B.  FOS  Slides 

C.  Damaged  bearing  display 

D.  Discussion 

E.  References: 

.  FOS  Engines  ch  2-53,54 
Modules  #16  p. 20,21 

.  FOS  Engines  ch  2  5A-60 
Bui  53A  p  71-75 
Ball  &  Roller  Bearings 

•A.  Student  will  install  crank, 
aligning  thrust  bearing/ 
, washers  properly;  check 
clearance  with  plastigager^ 
check  end  play;  get  timing 
correct ;  oil  seals,  cover 
and  pulley. 

A.  Observe  plastigage 
and  end  play  checks. 

B.  Check  oil  seal 
installation,  timing 
marks. 

C.  Written  test  on 
related  information. 

A.  Demonstration 

B.  FOS  Slides 

C.  Film  -  Installing  piston 
rings  in  farm  tractors 

D.  References: 

.  FOS  Engines  ch  2  43-^8 
Module  #16  p.  21-23 
Bui  FT  53A  p  39,  AO 
.  Rx  For  Better  Gasoline 

Engine  Overhauls 
.  Service  Manual  for  the 
Doctor  of  Motors 

A.  Student  will  fit  piston  pins; 
check  ring  end  gap;  install 
ring  i$et;  install  in  sleeve 
and  c3ateck    bearing  clearance 

5 

A.  Observation: 

Piston  ring  installa 
tlon  test . 

ERIC 
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Co<Je  - 
Title 


01.0301-12 

TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY 


AGRICULTURAL 


Unit  A  -  Overhaul  and  install  oil 

pump,  install  oil  pan 
Objective  #5 

Disaissemble  the  oil  pump,  check 
clearances  with  manuf^lecturers 
specif Icaticttxs  and  insir^l  an 
,pump  overhau^l  kit  if  needed;  prime 
oil  puHDp  and  install* 


Unit  5 


Ins£:all  f tywhfsa^l  and 
ciul:  ch 
Ob jective '#6 

Install  the  f  lywheel;;  ±nstall 
c  1  u  t ch  *  a  s  s  emhly ,  u  s  i-ng  c  1  u  t  ch 
aligning  tool  and  adjust  to 
specifications. 


A.  Pump  disassembly,  clearances,  install  overhaul 

kit.  '.^ 

B,  Possible  pump  housing  replacement 

Pump  priming  importance,  bolt  torque,  locks   

D.  Oil  pan,  installation 
.  Related.  Informatio'n 

.  Traator  lubrication  systems 

.  :i^es  -  filters,  pressure  regulation 
(references) 


A.  Inst^a  flywheel,  torque,  measure -run  out 

B.  Install  clutch  -  pilot  and  releas^bearings, 
align  clutch  disc,  clutch  spring  i&ension, 
adjust  clutch  fingers  -  (references) 


TJISTT^  -  Install  head,  valve 
train,  distributor, 
generator,  starter, 
manifold  and  other  engine 
parts . 
Objective  iH 

Using  the  information  learned  in 
the  Top  Overhaul  module,  install 
the  head  and  valve  train. 


A. 


Review  head  and  valve  train  installation  proce- 


dures. 


Objective  #8 

Using  the  information  Leariied  in 
the  Ignition  Systems  module, 
install  the  distributor  and 
wiring  harness. 


A.  Review  the  distributor  and  ignition  system 
hook-up. 
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EDUCATION 


01.0301-12 

TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY 


-  Code 

-  Tltie 


TEACHIKG  METHODS 

CTUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

...... 

• 

A.  Demonstration 

B.  Discussion 

C.  FOS  Slides 

D.  References: 

.  FOS  Engines  ch  7  2-A,  all 
tlodule  frit)  p.   H  - 

A.  Meagre  pump  tolerances 
and  rebuild  if  necessary. 

A.  Check  measurement 
and  resultant 
decision  on  re* 
building. 

B.  Written  test  on 
related  information. 

A.  Demonstration 

B.  FOS  PT  Slides 

C.  Ref eriences*. 

.  FOS  Engine  ch  2.  p.  61 
 FOS  Power  Trains  Ch.  2 

A.  Stuiiant  will  install  flywheel 
and  clutch  assembly, 
checking  specifications 
and  manufacturers  recommenda- 

— -  tions.-"    -  ■  

A.  Observe  during 

and  check  completed 
assembly . 

A.  Demonstration 

r>  ■       X  o       o  o  X  w  11 

C.  Refer  to  Top  Overhaul 
Module 

A.  Install  head  and  valve 
train. 

A.  Check  results 

A.  Refer  back   to  Ignition 
Systems  module 

A.  Install  distributor 
(correctly  timed)  and 
wire  ignition  system. 

 „„..„,^^  1A5^  ^  ^  

7 

A.  Observing  timing 
and  wiring 

ERIC 


Code  -  01.0301-12 

Title  -  TRACTOR  ENGINE  OVESHAUL  -  REASSEMBLY 


A  G  R  I  C         T  U  R  A  L 


OBJECTIVES  BY  UNIT 


CONTENT 


Objective  #9  • 

Test  and  overhaul  the  generator 
if  necessary. 


A.  Disassembly  procedure  and  cleaning 

B.  Armature  check  tests 

C.  Field  coil  tests 

D.  Conunutator  turning  and  mica  under.cu2£ling 

E.  Polarize  ^ 

(references) 


Objective  #10 

Test  and  overhaul  the  starter  if 


necessary. 


A.  Disassembly  procedure  and  cleaning: 

B.  Drive  mechanism 

C.  Check  field  coils 

D.  Check  armature 

E.  Check  bushing  wear 

(references) 


Ob  j  ec  t  iye     1 1 

Reassemble  the  other  engine 
parts  and  get  the  engine  and 
tractor  back  together. 


A.  Wat  or  pump  overhatil  '^.firef^iseaicefi) 

B.  Cpoling  sj^tem  cleatiiiltg:,/  resting  thermostat  i  ^ 
XBdiator  cap      (iref ersnces ) 

C.  Govejmor  linkage  :^nd:iad:just men t  (references) 


Unit  7  -  Tune-up,  break-in 
Objective  #12 

Start  the  tractor,  following 
an  outlined  procedure  after 
major  overhaul 


A.  RevL-ew  ccE  Tune- up  module  if  taught  before  this 
B'.  Adjust:  valve  tappets,  carburetor,  engine 
timing  as  accurately  :a:s  possible  before 
starting.  Service  for  water,  fuel,  oil, 
filters,  lubriciation.  Stact  tractor  --  check 
oil  pres.sure,  rocker  arm  l^ubrication^  oU. 
and  wa tear,  leaks,  noises„^ammeter. 


Objective  #13 
Follow  the  manufacturers  recommend 
ed  break-in  procedures;  tune-up 
engine  to  the  manufacturers 
specifications. 


A.  Follow  manufacturers  recommended  procedure 
for  break-in. 

B.  After  break-in: 

.  Retighten  head 

.  Recheck  valve  clearances 

.  Engine  timing 

.  Carburetor  settings 

C.  Dynamometer  test  (references) 
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01.0301-12  -  *  -  Code 

T—-Z'])VQk        ON    •  ■■■■  ■ 

TRACTOR  ENGINE  OVERHAUL  -  REASSEMBLY  -  Title 


TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

A.  Demonstration 

B.  Reference: 

.  Module  #16  p.  29.,  30 
FOS  Electrical  Systems 

A.  Test  generator  output 

a  r»  a  ^  ri  e  t*    mflnii  f"    P ^11  Y*P  Y*  ^ 

specifications ;  clean; 
replace  brushes',  polarize  . 
on  installation. 

A.  Observe  testing 
procedure 

• 

A,  Demonstration 

B,  Discussion 

C.  FOS  Slides 

D.  Reference: 

.  Module  #16  p.  30,  31 
FOS  Electrical 

A.  Clean  and  check  for  wear; 
test  output  to  manufacturers 
specifications. 

A,  Observe  tests 

A.  Demonstration 

B.  Discussion 

C.  FOS  Slides 

D.  Reference: 

.  Module  #16  p.  29 

.  FOS  Engines  ch.  8  all 

.  FOS  Engines  ch,  9  all 

A.  Student  will  clean,  test  6* 
repair  the  cooling  system; 
get the  engine  &  tractor 
ready  to  run. 

A.  Watch  for  safety 

procedures  &  inspect 
completed  job . 

A.  Refer  to  module 

Demonstration 
C.  Discussion 

A.  Check  fit  adjust  valve  lash, 
engine  timing,  carburetor 
adjustments; 

B.  Be  sure  of  oil  filters, 
oil,  lubrication^  water, 
fuel  before  starting. 

C.  Start  engine 

A.  Be  present  at 
starting. 

A.  Durtonstration 

B.  Discussion 

C.  References: 

.  FOS  Engines  ch  2  p.  63 

A.  Break-in  and  tune'  engine 
according  to  manufacturers 
recommendations  and 
specifications. 

  r                147  -  -  

9  . 

A.  Visual  observation 
and  dynamometer  test 

• 

.t 

ERIC 


MODULE  OF  INSTRUCTION 


Title  -    TRACTOR  ENGINE  OVERHAUL  -* REASSEMBLY  ^^^^  "  01,0301-12 


RESOURCE  MATERIALS 
A.    Books  z 

Teacher  References  '„  ^ 

Ball  and  Roller  Bearings  -  International  Harvester  Co. 

Farm  Tractors,    Engineering  Bulletin  FT  53A,    American  Oil  Co. 

910  So.  Michigan  Ave.,  Chicago,  III, 
Fundamentals  of  Service  -  Engines*    John  Deere  Co* 
Fundamentals  of  Service  -  Power^Trains.    John  Deere  Co. 
Fundamentals  of  Service  -^  Electrical  Systetoa.    John  Deere  Co. 
I  &  T  Sliop  Service.    Technical  Publications ,  Inc.  1010 

Wyandotte  St.,  Kansas  City,  Mo.  64105 
Module  #16  Tractor  Repair.    Eric  Document  Reproduction 

Service  4936  Fairmont  Ave.,  Bethesda,  Md  20014 
Rx  For  Better  Gasoline  Engine  Overhaul.    Dana  Parts  Co. , 

Box  500,  Hagerstown,  Ind.  47306 
Service  Manuar  FbF  Doc  tor  of  Motors.    Dana  Parts  Co., 

Box  500,  Hagerstown,  Ind.  47306 


Student  References  ^  ,  ^         n  ■ 

Funaamentals  of  Service  -  Engines.    John  Deere  Co. 
I  and  T  Manual  for  particular  tractor  and/or  manufacturers 
Service  Manual 


B.  Periodicals 


Teacher  References  t«o 
Implement  6.  Tractor.    Implement  and  Tractor  Publications,  Inc. 
1014  Wyandotte  St.,  Kansas  City,  Mo.  64105 


C.    Films trips  - 

Installing  Piston  Rings  in  Farm  Tractors.    2  class  periods  35  mm  color 

Librarian,  Technical  Service  Dept. 

Dana  Parts  Co.»  Box  500,  Hagerstown,  Ind.  47306 
FOS  Electrical  Systems  Slide  Set 
FOS  Engines  Slide  Set 
FOS  Power  Trains  Slide  Set 
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MODULE  OF  INSTRUCTION 
Title  -      AGRICULTURAL  POWER  TRAINS  Code  -  01.0301-13 

Dl'lHORllM'lON: 

The  complexity  of  the  construction  of  agricultural  equipment  makes 
it  essential  for  the  student  to  study  power  transmissions  and  mechanical 
driving  systems.    Both  wheel  and  crawler  tractors  can  be  used  to  study 
components,  systems  and  operation.    Through  demonstration  and  practice,  - 
students  will  learn  the  principles  and  mechanics  of  the  operation  of  clutches, 
transmissions,  torque  and  hydraulic  drives,  differentials,  final,  drives  and 
po  wer - take - of f s . 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT 

Time  Allocations 
Class  Other 

1.  Principles  of  Powertrains 

« 

1 

1 

2-  Clutches 

1 

4 

3.  Transmissions 

1 

6 

4.  Differential  3 

A 

6 

5 .  Final  Drives 

2 

6.  Drakes 

0 

4 

7.  Power  Take-offs 

1 

'5" 

2 
25 

Revised  Jirne,  1974 

_    ^14  9., 
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  MODULE  OF  INSTRUCTION  ■  -  •    ,     —  •   

Title  -  AGRICULTURAL  POWER  TRAINS  •  OU030U13 

Objectives  to  be  obtained: 
The  student  will  be  able  to: 

1.  Explain  how  the  power  iirain  works  in  the  farm  tractor,  \    ^  ^ 

2.  Identify  the  different  types  of  clutches  used  on  the  modern  farm  tractor. 

3.  Explain  the  methods  of  operating  clutch  assemblies  in  todayfe  modem  equipment, 

4.  Recognise  the  typical  clutch,  troubles  found  in  farm  equipment. 

•5.    Determine  the  extent  of  u^aar  on  disk  facing  and  the  need  for  replacement. 

6.  Identify  types,  parts  or -components ,  and  disassemble  for  repair  or 
replacement  of  parts  when  needed. 

7,  Diagnose  and  isolate  malfunctions  in  the  transmission  which  can  be 
corrected  through  adjustment. 
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8.  Describe  the  jobs  performed  by  -the  differential  and  how  they. are  accomplished. 

9.  Explain  the  type  and  operation  of  the  differential  locks  found  on  today's  ..ill 
farm  tractors. 

10.     Identify  the  type  of  final  drive  assembly  found  on  many  items  of  farm  equipment. 


11,    Determine  the  cause  of  failure  from  inspection  of  parts  removed  from  a 


faulty  assembly.  '  33?^ 


12.    Remove,  inspect  and  repaix*  the  brakes  on  a  tractor  found  to  have  no  brake 
action  during  field  operation. 


.    Solve  the  problem  of  a  malfunctioning  PTO  of  a  tractor  brought  in  for  service.  ;-;| 


14,     Remove,  disassemble  and  repair  the  universal  joint  on  the  drive  shaft  for  a 
PTO  operated  machine,  . 


15.    List  six  safety  precautions  to  be  observed  around.  PTO  operated  equipment, 
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Code  -  01.0301-13 

Title  -  AGRICULTURAL  POWER  TRAINS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 

IPrinciples  of  Power  Trains 
Objective  1 

Explain  hov  the  power  train  works 
in  the  farm  tractor. 


CONTENT 


A.  Basic  Purpose 
.Connects  and  disconnects  power 
.Selects  speed  ratios 
.Provides  a  means  of  reversing 

..Equalizes  power  to  the  drive  wheels  for  turning 

B.  Components 
.Clutch- to  connect  and  disconnect  power 
.Transmission- to  select  speeds  and  direction 
.Differential-to  equalize  power  for  turning 

C.  Operation  *^  ,  , 
.Foot  or  hand  operated  lever  engages  dlscs_of  clutch 
.Transmission  through  gears  changes  speeds  in  relatjion 

to  drive  wheels. 
.Differential  allows  each  wheel  to  travel  a  different 
speed  and  still  propel  its  own  load. 


2. clutches 
Objective  2 

Identify  the  different  types  of 

lutches  used  on  the  modern  farm 
tractor 


e 


A.Types 

.Disc- two  or  more  plates  are  brought  together  to 
transmit  torque 

.Plate- -a  single  plate  is  clamped  between  two 
driving  parts  to  transmit  torque 
.Band --an  outside  band  is  tightened  over  a  moving 
part  to  transmit  torque 

iOverrunning- -engagement  is  allowed  in  one  direction, 
but  the  unit  freewheels  in  the  other. 
.Magnetic- -a  magnetic  field  holds  two  parts  togetbir 
allowing  them  to  rotate  as  a  unit 

.Cone--two  cone-shaped  parts  are  engaged  to  transm: 
torque 

.Expanding- shoe- -an  inner  shoe  is  expanded  to  contact 
an  outer  part  to  transmit  torque 
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EDUCATION 


01.0301-13 

AGRICULTURAL  POWER  TRAINS 


-  Code 

-  Title 


TEACHING  METHODS 

STUDEOT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

AReview  the  various  references 
Listed  on  the  resource  page  aqd 
select  those  available  for  ready 
jse. Obtain  the  others  necessary 
to  complete  library. 
"BBring  before  the  class  an  item 
3f  equipment  which  operates 
:hrough  pulley  and  belt  from  a 
stationary  engine. Remove  the 
oulleys  and  belts, start  the 
ingine,and  ask  students  to  explai: 
why  the  item  of  equipment  is  not 
lurking. 

C. Obtain  a  tractor  and  some 
other  piece  of  equipment  with  a 
Mounted  engine  into  the  shop  for 
student  examination. Have  the 
J  tudents  list  the  points  or 
places  through  which  power  is 
transmitted  from  the  source  to 
l.he  use* 

/V  .Study  reference  information 
assigned  or  provided  about  the 
power  train. 

BoLearn  the  proper  names , locatio i 
and  functions  of  the  clutch, 
transmission ,dif f erential ,and 
final  drive  units. 
C.Observe  the  demonstrations 
given  by  the  instructor  and 
participate  in  the  discussions 
I  aboul*.  the  power  train,  then  do 
some  cf  the  following 

.Determine  the  speeds  of  varioui 
devices  in  the  power  train 

.Demonstrate  proper  connection 

clllLi    Li^CJLciL.l.(Jllo    (Jl.    die  J71U. 

.Suggest  safety  rules  to  be 
observed  around  various  parts 
of  the  power  train. 

Have  students  explain 
orally  or  in  writing 
how  the  power  train 
works. 

A-Lay  out  on  the  benches  in  the 
shop  area  a  clutch  of  each  type 
identified  in  the  content  and 
demonstrate  how  each  one  works. 
B.Take  students  to  the  equipment 
storage  area  and  observe  the. 
various  application^  of  clutches 
on  the  machinery* 

A. Survey  the  home  farm  and  list 
the  various  types  of  clutches 
used  on  the  machinery  owned  and 
operated. 

EOther  student  activities 
•CASck  a  tractor  clutch 

assembly  for  wear  and  need 

for  adjustment 
•Adjust  a       ?tch  pedal  free 

travel 

.Determine  amount  of  face  wear 
of  a  clutch  disk 

Use  car  identification 
type  sheet  with  numbered 
clutch  types  laid  out 
on  benches  or  iilustrati 
sheets  made  from  parts 
manuals. 
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Code  - 


Title  - 


01.0301-13 

AGRICULTURAL  mm  TRAINS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 
[objective  3 

1  Explain  the  methods  of  operating 
i  clutch  assemblies  in  todayt  modem 
equipment 


CONTENT 

B.  Operating  Mechanisms 
•Mechanical 

.standard  linlcage--most  common 
.over-center  linkage- -mechanical  locking 
.Hydraulic 
.Electrical 
..direct-action 
.indirect-action 

C.  Maintenance 
.plate 
.disc 
.f lyv^eel 
.release  bearing 


lobjective  4 

Be  able  to  recognize  the  typical 
clutch  troubles (found  in  farm 
{equipment 


D. Troubleshooting  of  clutches 
..Eight  basic  clutch  troubles  ♦ 

.clattering- -especially  in  low  or  reverse  speeds 
.dragging- -or  failure  to  release  promptly  and  fu 
, squeaks --pa:rtj-cularly  when  pedal  is  depressed 
.rattles--especially  at  low  speeds  or  standing 
.grabbing- -violent  and  sudden  engagement 
.slipping- -failure  to  transmit  full  power 
.vibrations  at  either  high  or  low  speed  or  period 
ically 

.failure  to  transmit  power  at  all 


^bjective~5  

letermine  the  extent  of  wear  on  disk 
cacing  and  the  need  for  replacement. 


ERIC 
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EDUCATION 


01.0301-13' 

AGRICULTURAL  PO\VER  TRAINS 


-  Code 

-  Title 


TEACHING  METHODS 


(.AHave  students  disassemble  each 
type  of  clutch  discussed  in  the 
content, learn  its  parts  and 
reassemble. 


BDempnstrate  the  proper  use  of 
pecial  tools  for  servicing  and/o 
adjusting  clutches. 


STUDENT  APPLICATION  ACTIVITIES 


Observe  demonstration  of  propep 
use  of  special  tools  and  learn 
to  use  them  in  a  similar  manner. 


A.Have  a  tractor  in  the  shop 
that  can  be  split  easily  for 
instructional  purposes. 
Demonstrate  the  following 
procedure 

.Remove  clutch  assembly 
.  Inspect  clutch  facings 
.Inspect  hub  fit  spline  for  wear 
.©famine  flywheel  for  smoothnes 
•Inspect  release  bearing- lubricate 
BLReview  operator  and/or  service 
manuals  with  students  locating 
inforraation  about  the  troubles 
listed  in  the  content. 


A,  .Make  special  note  of  any  of  th 
typical  clutch  troubles  and  brin 
into  discussion  any  personal 
experiences  that  will  benefit 
other  students. 

B .  Become  aware  of  the  types  of 
information  found  in  the  owner 
and/or  service  manual  brought 

to  class. 


EVALUATION  PROCEDURES 


Haye  students  explain 
orali'y  the  mechanism 
used  to  operate  clutche 
on  some  of  the  equipment 
found  on  the  farms  in 
the  area. 


Assign  students  to 
^tractors  or  other  equip 
ment  with  clutch  troublejs 
and  have  them  report 
orally  or  in  written 
reports  the  trouble  founkl 


Base  evaluation  on 
repor  t-^mad  e-^by— stu  d  en  t- 
:or  a  group  of  defective 
or  used  clutch  disks 
;)rovided  for  this  purpos 
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Code  - 
Title  - 


01.0301-13 

AGRlCULTUnAl  POWER  TRAINS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


3. .Transmissions 
[objective  6 

Identify  types , parts  or  components , 
land  disassemble  for  repair  or 

replacement  of  parts  when  needed. 


CONTENT 


A •Purpose 

.Transmitting  power  to  the  driven  member  of  the 
machine 

•Increasing  and  decreasing  speed  or  power  of  the 
machine  . 

.Controlling  travel  (forward  or  backward)  of  th-^j 
machine 
B. Types- -Mechanical 
.Sliding  gear 

.input  and  output  shafts  parallel 
.input  and  output  shafts  in  line 
.Collar  shift 

.Synchromesh  — common  types  of  synchronizers  are: 
.block 

.disc-and-plate 
.plain 
•pin 


Objective  7 

Diagn6se  and  isolate  malfunctions 
in  the  transmission  which  can  be 
corrected  through  adjustment 


Hydraulic  Assist  Transmission 
.Countershaft  type 
.high-low  speed  unit 
.reverter  unih 
..high- low  reverse  unit 
.Planetary  type 
.simple 
. compound 
B. Hydrostatic  drive  transmission 


.1.5; 


rj..._   


FRir 


01.0301-13  -  Code 

EDUCATION 

AGRICULTURAL  POWER  TRAINS  "  ^itli 


TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

• 



A  .Use  wall  charts jteacher-made 
transparencies , and  reference 
illustrations  to  discuss  the 
operation  and  identifying  the 
various  parts  of  a  transmission, 
B  .Use  a  cut-a-v/ay  transmission 
if  available  or  an  open  unit 
and  demonstrate  the  operation 
of  the  gears , slides , etc, 

C .  Demonstrate  proper  usage  of 
transmission  disassembly  and 
repair  tools. 

D.  Have  students  disassemble  a 
simple  transmission  and  learn 
the  parts , functions  and  method 
of  disassembly. Same  students 
should  reassemble  the  transmiss- 
ion assigned  them  for  disassembl; 

A»Study  references  assigned  by 
the  instructor jalso  the  charts, 
etc, used  during  class  for 
identifying  parts  and  components  , 

Brother  activities  might  include 
•Check  transmission  parts 
for  wear 

•Drain, flush  and  refill  the 
transmission  gear  case 

•Clean  filters  on  fluid 
transmissions 

This  can  be  evaluated 
by  work  and  report  sub- 
mitted and  perfottned  on 
on  a  tractor  assigned 
In  the  shop. 

A. Obtain  a  set  of  the  35mm  slide 
on  the  transmission  through  pur- 
chase or  loan  for  class  use, 
particularly  for  covering  the 
hydraulic  assist  and  hydrostatic 
transmissions 

R^Discims  thp  cAuses  of  trans- 
mission  noises  and  hard  shifting 
as  well  as  other  problems  encount 
ered  in  the  field  or  shop. 

A .  Develop -a  listing  of  the 
advantages  and  disadvantages  of 
hydraulic  type  transmissions  and 
drives  for  farm  tractors. 

B.  Discuss  problems  that  may 
have  been  encountered  with 
-tractors  having  the  hydraulic 

type  transmissions. 

This  can  be  evaluated 
by  work  and  report  sub- 
mitted and  perfortTied  on 
a  tractor  assigned  in 
the  shop. 

•  \ 
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Code  - 
Title  - 


01.0301-13 

AGRICULTURAL  POVJER  TRAINS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 

CONTENT  ' 

• 
• 

c 
I 

c 
t 

1 

|; 

1 

'i 
I 

I.  '.Differentials  A 
)bjective  8 

)escribe  the  jobs  performed  by  the 
lifferential  and  how  they  are 
iccomplished. 

B 

p;^^' able  to  explain  the  type  and 
uoiivr^fttion  o£  the  differential  locks 
fo'inri  on  today's  farm  tractors. 

.Purposes 

.Transmits  power  ''around  the  corner''  to  the  drive 
axles. 

.Allows  each  drive  to  rotate  at  a  different  speed 
and  still  propel  its  own  load. 
.Operation 

.Straight  forward  direction 
.Turning  comers 
;. Differential  Locks 
.Types 

.mechanical 

.hydraulic 

.automatic  (no -spin) 
.Operation 
•Adjustments 

.bearing  preload  

.gear  backlash 
. Troub 1 eshoo  ting 
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ERIC 


EDUCATION 


01,0301-13 

AGRICOLTUHAL  POWER  TRAINS 


Code 
Title 


TEACHING  hETHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

.'iLRemove  the  differential  from 
:he  same  tractor  or  shop  training 
xnit  and  demons trate- - 

•  lnsp<2ction  of  washers  , gears 
and  bearings  for  wear 
•Identify  component  parts 
^Explain  the  o^p  the 
differential  parts 
.Replace  worn  parts  if  necessar? 
.B  .Have  stud^ints  disassemble  a 
simple  transmission  and  learn  the 
]>arts  jf unctions  and  method  of 
disassembly, Same  students  should 
::eassemble  the  transmission 
assigned  them  for  disassembly. 
C.otress  the  importance  of  using 
the  manufacturer's  service 
manuals  when  servicing  or 
repairing  differentials , especial 
when  concerned  vith  a  specific 
type  and/or  accessory. 
D  .Demonstrate  the  recommended'" 
procedure  for  preloading  bear- 
ings and  checking  gear  backlash • 
Refer  to  references  listed  at  th< 
end  of  this  module  for  recommend 
ed  procedures  which  can  be  note* 
book  material. 

A  .Observe  instructors 
demonstration. Determine  yhat  the 
limits  of  wear  allowed  on  the 
various  parts  of  the  transmission 

B  •Observe  how  the  gears  operate 
during  forward  motion  and  \^en  - 
turning  corners  in  the  different 
ial  assembly. 

C  .Disassemble  a  differential 
and  stusly  the  method  of  part 
removal  and  Identify  the  type  . 
y    of  locking  device,  if  used* 

D  .RemVmber  to  USE  the 
manufacturer's  service  manual  as 
a  guide  in  performing  any  vork 
i  on  the  components. 

A.The  wri\:ten  or  oral 
type  quiz  can  be  used  t( 
determine  attaining  the 
,  objective. 

:3.A  homework  report 
could  be  used  in  testing 
for  this  objective-- 
written  or  orally. 
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Code  -  01.0301-13 

Title  -        AGHlCULTimAL  POWER  TRAINS 


AGRICULTURA 


OBJECTIVES  BY  UNIT 


5. Final  Drives 
Objective  10 

Identify  the  type  of  final  drive 
assembly  ..found  on  'many  items  of 
farm -equipment 


Objective  II 

Determine  the  cause  of  failure 
from  inspection  of  parts  removed 
from  a  faulty  assembly. 


A .Types 

.Straight  axle 
.rigid  shaft 
.flexible  shaft 

.l?ini%  77  ~7 

.drive  located  wi'thin  the  differential  case 
idrive  located  on  outer  ends  of  final  drives 
.Planetary 
, inboard 
.outboard 
.Chain 

B.  Maintenance 
.Causes  of  failure 

.excessive  drive  shaft  end  play 
.overheating 
.lack  of  lubrication 

C.  Adjustment 
.preloading  bearings 
.Endplay 


6  •  Brakes 

Objective  12  u         v  t 

Remove, inspect  and  repair  the  braket 
on  a  tractor  found  to  have  nc  I 
brake  action  during  field  operation^ 


Types 
»Types 
.disk 

.external -band 
.internal -expanding  shoe 
.Adjustment 


EDUCATION 


01.0301-13 

AGRICULTURAL  POWER  TRAINS 


-  Code 
Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


IA.  Demonstrate  the  removal  and 
disassembly  of  a  final  drive  unit 
perfoxtning  the  following: 
•  Identity  of  the  final  drive 
type 

.Checking  the  various  parts  for 

_wear   _   

.Proper  reassembly  and  adjust 
ment 


B  .Discuss  the  various  causes 
I  of  failure  and  liave  students 
determine  from  inspection  of 
defective  parts  what  was  the 
[cause  of  failure, 

C  .Repeat  19  above,  for  the  flna 
[drive. 


D .Using  projected  diagrams, 
Iditto  sheets, text  illustrations,^ 
etc. , explain  and  discuss  the 
various  types , operations  and 
adjustments  of  the  Brake  Systems 
Refer  again. to  the  need  for  ref- 
erence to  the  manufacturer's 
[service  information. 
E •Display  old  or  defective 
parts  from  various  tractor  brake 
jsystems. 


A  .Repeat  13  through  16  Aove 
for  the  final  drive  unit. 


A»A  test  made  up  of 
the  different  tractors 
in  the  shop  would 
determine  accomplish- 
ment of  this  objective. 


B  •    Same  method^  as  #2 


B  .Inspect  several  makes  and 
models  of  tractors  to  Identify 
the  type  of  brake  assembly  or 
mechanism  used. 


C. Inspect  the  parts  laid  out 
by  the  instructor  for  identifi- 
cation of  failure, wear, etc. 


C. Results  of  the  work 
performed  would  indicate 
completion  of  the 
objective. 


Code  - 
Title  - 


01.0301-13 

AGRICULTURAL  POWER  TRAINS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


7  .Power  take-o££s 
Objective  13 
Solve  the  problem  of  a  malfunction 
ing  PTO  of  a  tractor  brought  in 
for  service. 


CONTENT 


A.  Types 

♦Transmission-  -driven 
.Continuous -running 
.  .Independent 

B.  Speeds 
.  540 
.  620 

a  000 

.1500 


Objective  14 

Remove, disassemble  and  repair^ 
the  universal  joint  on  the  drive 
shaft  for  a  PTO  operated  machine. 


C. Parts 

.Universal  joints 
.Drive  shaft 


[) 


Objective  15 

List  six  safety  precautions  to  be 
observed  around  PTO  operated  equip- 
ment 


.Safety  precautions 
.Guards  and  shields 
J3isconnect  when  not  in  use 
JCeep  hands, feet  and  clotaing  away 
Jjever  operate  at  extreme  angles 
.Shut  off  when  working  en  machine 
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EDUCATION 


01.0301-13 

AGRICULTURAL  POWER  TRAINS 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A. Repeat  23  above, for  PTO's 
B  .Discuss  the  safety  precaution 
to  a  good  extent  and  bring  into 
the  discussion  any  local  example 
of  accident?  which  have  occurred 
that  will  bring  «»home"  the  real 
situation  to  individuals. 


A  .Check  the  various  tractors 
;  in  the  service  area, shop, or  on 
home  farm  to  determine  the  type. 
;;and  speed  of  FTO  used. 


A.  Results  of  the 
v/ork  performed  would 
indicate  completion 
of  the  objective. 


C  JAn  excellent  film  to  use  with 
this  module,  particularly  in 

reference  to  bearings  is  

•'Quite  Naturally",  16mm, available 
from,  The  Timken  Roller  Bearing 
Company , Can ton,  Ohio 


B-. Review  the  various  shop 
references  available  and  select 
worn  U-joint  and  disassemble  and 
replace  worn  parts  with  new  and 
reassemble. 

C .Develop  a  list  of  as  many 
different  safety  precautions  as 
can  be  found  in  the  various 
references  available. 


B.  Results  of  the 
work  performed  wooold 
indicate  completion 
of  the  objective. 


.A  written  quiz  should 
be  used  to  test  the 

tudents  completing  this 
objective. 
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MODULE  OF  INSTRUCTION 


Title.    AGRICULTURAL  POWER  TRAINS  Code  -  01.0301-13 


RESOURCE  MATERIALS 

-A-. -Books      

'TZclliVs'tTr^o^r  F»..l„g,  2nd  Edition.  Ston»  and  Gulvln. 
J.  Wiley  and  Sons,  Inc.,  New  York,  New  York 

2.  Modern  Farm  Power,  Promersberger  and  Bishop 

Prentice-Hall,  Inc.,  Englewood  Cliffs,  New  ^orK 

3.  Farm  Gas  Engines  and  Tractors,  4th  Edition ,^Fred  R.  Jones. 

McGraw-Hill  Book  Co.,  New  York,  New  York 

4  Tractors  and  Crawlers,  2nd  Edition,  P.  V.  Eshelman 

American  Technical  Society,  Chicago,  Illinois 

5  Module  m  Agr.  Machinery;  Mechanical  .o„er  Transfer  Systems, 

Ohio  State  University,  Columbus,  onio 

6  FOS-Powertrains;  General -Bearings  and  Seals, 

John  Deere  Co.,  Moline,  Illinois 

Student  references:  ,  ^ 

1  Farm  Tractor  Maintenance,  Brown  and  Morrxson,  ^„„„.np  111. 
•  *        '    "y,^  Interstate  publishers  and  Printers,  Inc.  .Danville,,  l^i. 

2  Owner/OperatorniSuM  various  manufacturers  of  agricultural  equipment 
3:  iS  Shop  Service,  Intertec  Publishing  Corp. , Kansas  City,  Mo. 

B.  Periodicals  tractor    Intertec  Publishing  Cofp. ,  Kansas  City,  Mo. 

2-.  F:?:^::rprwlrTqurpm;nirNRFEA  publications.  Inc.,  St.  Louis,  Mo. 

3.  American  Agriculturalist,  Ithaca,  _N.  Y. 

4.  Hoards  Dairyman,  Fort  Atkinson,  Wis. 

5.  Successful  Farming,  DesMoines,  Iowa 

C.  Audio-Visuals  poi  1  ^-r  Rearing  Co.  ,  Canton,  Ohio 


Qui^e  Niturally,  I6nun  film,  The  Timken  ^^^J-J^loLrr 'co^pTrlstoH 
2.  Handle  With  Care,  New  Departure  ^ivislon.  General  Moto^^^ 

nirect  Drive  Transmission,  50  color  si  ides.  The  Caterpxiiar  i  u 
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MODULE.  D7  INSTRUCTION 

Title  -    FARM  MACHINERY  OPERATION,  MAIOTENANCE  Code  -     01. 0301-1 A 

AND  FIELD  REPAIRS 

DKSCKiniON: 

This  module  is  designed  to  prepare  the  student  to  safely  operate  common 
farm  machinery.     Theory  of.  operation  will  be  included  to_the,  extent  j^^^ 
to  make  the  adjustments  and  field  repairs  for  efficient  operation  under  farm 
conditions.    Most  of  the  time  will  be  spent  developing  skills  of  operating 
machinery, 

Pireventative  maintenance  and  its  importance  will  also  be  stressed 
in  the  module.    The  emphasis  will  be  on  spending  a  little  time  before 
operation  to  save  countless  hours  of  lost  time  later. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

Class  Other 


1. 

Machinery  Operation  Safp.ty 

-2 

1 

2. 

Performing  Maintenance  and  Field  Repair 

1 

9 

3. 

Operating  Farm  Machinery 

1 

16 

,  26 

Revised  June,  1974 


164 


MODULE  OF  INSTRUCTION 

Title  .  FARM  MACHINERY  OPERATION,  MAINTENANCE  AND  ^    01.0301-1 A 

FIELD  REPAIRS 

OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1      List  orally  or  in  writing  the  hazardous  occupations  and  highway  operations 
laws  that  apply  to  farm  machinery. 

taining  and  performing  field  repair  of.  Equipment . 
3.     Correctly  perform  recommended  maintenance  jobs  on  equipment  using  the 
service  manual  as    a  guide. 

 operator's  manual  for  reference.-       •  

^^^^  ^'^l^^^^^^^ 

TillaRe       *  •  Harvesting 

:  niiSng  •  Spraying  or  spreading 

.  Cultivating 


I 
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Module 


FARM  MACHINERY  OPERATION.  MAlOTENANCE  AND  FIELD  REPAIRS 


AGRICULTURAL 

01.0301-14 


OBJECnVEB  BY  USIT 


COHTEST 


A,  Hazardous  occupation  laws  -  latest  edition 

B.  Highway  operations  laws  affecting  farm  machinery 


Unil:  1.-  Machinery  Operation 
;  Safety 

Objective  1  -  List  the  hazardous 
occupations  and  highway  operation: 
laws  that  apply  to  farm  machinery |c.  Safety  rules  to  follow  when  operating  machinery 


Unit  2>   -  Performing  Maintenance 

and  field  repairs . 
Objective  2  -  Demonstrate  to  the 
instructor's  satisfaction,  ability 
to  use  a  machinery  operator's 
manual,  to  dotoraine  correct 
procedure  to  follow  in  maintaining 
and  performing  field  Repairs  of., 
equipment • 


Material  contained  in  the  operator's  manual 
propelled  machine  to  serve  as  an  example  of  _ 
manual.  (Each  student  needs  a  manual  on  the  example 
machine) 


on  a  self 
a  typical 


EDUCATION 

.^Pdlile         FARM  MACHINERY  OPERATION,  MAIOTENAKCE^ND  FIELD  REPAIRS 


01.0301-14 


TEACHIKG  METHOD 


STUfiEHT  APPLICATION  ACTIVITY 


A,  TakG  note  of  new  information 


A,  Lee tare -discussion  to 

present  facts  I  ^     .  i 

B,  Study  resource  material 

B.  Resource  personnel  1         •  Rules  of  the  ^oad /.anual 

.  Extension  agent  .  Hazardous  occupations  law 

specializing  in  farm  -j-^' 

C.  Gather  facts  from  and  ask 
.Law  enforcement  officer       questions  of  resource  personnel 

Displays  of  charts  showing  |d.  Help  set  up  displays 
safety  rules. 


A.  Written  test 

B.  Observe  student  actions 
throughout  module. 


A.  Lecture-discussion  to 
indicate  what  is  in  a 
manual  and  how  to  use  it. 

B,  Demonstration  -using  the 
manual  to  perform  mainten- 
ance and  repair  jobs  on 

.  the  machine. 

G,  Student  practice. 


EVALUATION  PROCEDUIUSS 


[A.  Study  sample  manual. 

B.  Assist  in  performing  jobs  during 
demonstrations. 

|c.  Practice  using  manual  to  perfoim 
recommended  operations . 


A.  Students  will  perform  given 
jobs  us?l\ig  the  operator's 
manual . 


Observe  students  during  the 
operation  section  of  the 
module. 


ERLC 


^  1 6  7 


AGRICULTURAL 

Module    FARM  MACHINERY  OPERATION,  MAI^^:ENANCE  AND  FIELD  REPAIRS  .  


OBJECTIVES  BY  OBIT 


COHTEBT 


Obiective  3  -  Correctly  perform  |  Maintenance  Jobs  on  Machinery 
recoramendid  maintenancp  jobs  on  |  .  Following  recommended  times  from 


manual 


equipment  using  the  service 
manual  as  a  guide. 


.  Perfonaing  jobs  safely 

•  Using  tools  properly 

•  Carrying  out  maintenance  jobs 


1- 


Objective  4  -  Perform,  to  the 
instructor's  satisfaction 
reicommended  repair  adjustments 
on  equipment,  which  can  be 
made  in  the  field  using  basic 
tools  and  the  operator's  manual 
for  reference. 


\  B, 


Types  of  repairs  that  should  be  attempted^ 
.  Skill  of  operator 
,  Time  required 
,  Tools  available 
,  Manufacturers  recommendations 

Performing  repairs  safely 

Using  tools  properly 


D<  Repairing  farm  machinery 


l.()8 


ERIC 


BDUCATIOH 

^l^^j^e      FARM  MACHINERY  OPERATION,  MAl^MNqg^^  FIELD^EPAIRS, 


TEACHIHG  METHOD 


A#  Demonstration 

Bo  Student  practice 

C.  Field  trip(s) 
.  Farm 

•  Machirjery  dealerships 


STUDEHT  APPLICATIOH  ACTIVITY 


Students  will  perform  recommended 
maintenance  jobs  on  equipment  in 
school,  on  farai  or  at  a  dealer- 
ship* 


A.  Lecture  discussions  for 
content  1,  2,  3 

B.  Demonstrations  o6  sample 
repairs. 

C,  Student  practice. 

D,  Field  trip(s) 


EVALUATION  PROCEDURES 


Evaluate  students  progress 
on  a  checksheet  throughout* 
manual. 

(sample  attached) 


A.  Students  take  notes  on  infor- 
mation presented p 


B.  Students  assist  in  demonstratioi 


A.  Provide  test  machinery  in 
need  of  repair  to  evaluate 
students  on.  _   , 


C.  Students  will  practice  repairing 
machinery  in  school,  on  farm 
or  at  a  dealership. 


B.  Evaluate  students  progress 
on  checksheet  throughout 
module.  • 


ERIC 
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Module 


FARM  MACHINERY  OPERATION,  MAINTENANCE  AND  FIELD  REPAIRS 


A3RICULTURAL 
01.0301-14 


OBJExrnvES  by  ubit 


Unit  3.     -  Operating    Farm  • 
Machinery 

Objective  5  -  Demonstrate,  to 
the  instructor's  satisfaction 
ability  to  operate  modern 
farm  equipment  in  a  safe  and 
efficient  manner  under  field 
conditions • 


CO!ITERT 


A»  Types  of  Farm.  Machinejry 
Tillage 


V  Plantint; 

•  Cultivating 

•  Harvesting 

•  Spraying  and  spreading 


B.  Safety  practices  to  observe  in  operating  machinery, 

C.  Efficiency  factors  to  consider  in  operating 
machinery, 

D.  Methods  of  operating  machinery. 


8 
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B  D  U  C  A  7  I  0  H 

iUle    FARM  MACHINERY  OPERATION,  MAINTEt^NCE  AND  FIELD  REPAIRS 


01.0301-14 


A.  Lecture-discussion 

B .  Group  concensus  to 
determine  common  equipment 
in  area. 

C.  Fllmstc^p  -  (combines) 

D.  FieLd..Trip  

E.  Student  practice 
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MODULE  OF  INSTRUCTION 


Titlo  -      FARM  MACHINERY  OEBRATION,  MAINTENANCE  AND         Code  •  01.0301-IA 
FIELD  REPAIRS 


RliSOURCE  MATERIALS 


Books: 

1.  Selecting  and  Haintainlng  Field  Mowers  (1966).  64.00  from  AAVIM 

2.  Plows  and  Plowing  -  $1.95  from  IMS 

3.  Combines  and  Combining  -  205  from  IMS 

A .    Appropriate  operator ' s  manuals  for  machines  used .     ~  ' 

The  Operation  Care  and  "Repair  of  F«™  Machinery  -^John-Deer^^^^^^^^ 

Educ&t ion  Department,  Albany,  New  York.    ^  ^ 


5. 


Bulletins:  , 

Job  operation  sheets  in  agricultural  mechanics  ^  $-A5  from  IMS 

Periodicals :  = 

Farm  Equipment  periodicals  should  be  helpful 


Andiovi  suals: 
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SITUPS  FOR  UFSITS 

Recognize  Hazards- 


SFEED 


Driving  too  bt  |b  a  iactor  in  nosl 
kclot  upsets.  Many  occur  while 
traclot  Ifi  being  driven  lo  or  fcom 
work,  Slow  down  and  gel  thetel 


CROSSING  SLOPES 


UP  SLOPES 


A  hole.  b«Bp,  or  quick  turn  cem 
bring  tragedy  on  a  slope.  Be 
extra  careful  11  the  dope  Is  I'So 
'Don't  try  to  iarm  111 


Backward  upsets  are  opt  to  hap- 
pen when  going  uphllL  H  you 
hove  to  go  up  b  really  steep  onei 
bS  the  tractor  up  the  slopel 


DITCHES 


This  tractor  aay  tip  bflckwaids ; 
whi^n  power  is  appUed.  Sideways 
upsets  oiteu  happen  In  ditches. : 
Avoid  steep  banks.  Cross  ditches : 


where  banks  hove  graduu  slope. 


SAFETY  PRECAUTIONS 


.   Many  hours  of  .lost  time  and  much  suffering  is  caused  by  the  failure 
to  practice  simple  safety  rules. 

IT  IS  TOO  LATE  TO  REMEMBER  VfflAT  SHOULD  HAVE  BEEN  IX)NE  AF^^ 
■:  has' HAPPENED.  ■ 

, .  ....  .    .  ■      ^     ■  ^  _ 

1.    See  Tractor  Oporator's  Manual. 

2r  Do  not  operate  in  unstable  spots  or  where  bank  -cave  ins"  are  possible.  ; 
3.    Do  not  swing  ahd  strike  solid  objects. 
A.    Keep   bystanders  or  others  out  of  rtacb\ 

5.  Do  not  work  over  companion  help  in  trench. 

6.  Never  travel  across  frozen  slopes  with  crawler  type  tractorlf  at  all  • 
possible* 

7.  Always  disengage  transmission  before  leaving  machine. 

8.  Always  ground  units  before  leaving  raachinev 


12 

175 


DO'S 


1,  Use  *'Series  3''  Motor  Oil  in  engine  crankcase, 

2.  Check  every  10  hours  after  tractor  has  set  long  enough  for  oil  to 
drain  back. 

3      Replace  filter  and  refill  engine  crankca«e  every  100  h°urs  under  normal, 
conditions,  more  often  if  necessary.    Have  engine  at  normal  operating 
temperatur;  when  draining.    Use  sae  30  above  32  F..  Use  sae  20w  from 
0  F.  to  32  F.,  and  use  low  below  0  F.  and  below. 

4.  Crank  engine  for  15  seconds  with  the  fuel  shut  off  before  turning. fuel 
on.     Start  engine  at  k  throttle. 

5.  Take  advantage  of  the  features  of     specified        filt"  elements. 

6.  Make  certain  oil  pressure  gauge  indicates  the  circulation  of  oil. 

7.  Use  a  good  grade  of  No.  2  diesel  fuel  suppled  by  a  reputable  oil  company. 

8.  Drain  sediment  from  fuel  tank  and  filters  daily. 

9.  Replace  fuel  filters  with  AUis-Chalmers  filters  after  500  hours  or  when 
fuel  oressure  drops  below  8  psi. 

10      Check  anti-freeze  solution  to  provide  adequate  protection  in  freezing 
weather      If  draining  in  freezing  weather,  make  certain  cooling  system 
is  complete Ly  drained. 

11.  Deep  fan.  water  pump -and  generator  fan  belts  properly  adjusted. 

12.  Check  coolant  level  daily. 

13.  Operate  unit  with  temperature  gauge  within  operating  range.      :  - 
U. Check  electrolyte  solution  in  batteries  daily. 

15.  Check  electrical  cables  for  loose  connections  or  frayed  insulations. 

16.  Keep  battery  terminals  clean  and  tight. 

17.  Torque  pre-cleaner  CFarr  type)  to  5  ft.  lbs. 
(XIGHTEN  HAND  TIGHT  AND  GIVE  1-^  more  turns.) 

18.  Turn  off  master  switch  before  cleaning,  repairing,  disconnecting  or 
connecting  any  heavy  electrical  cables. 

;^--gJ---d5^rr,5rstirt-ln-^ 

minutes  before  attempting  to  start.  ^  ; 

20.  Keep  engine  clutch  adjusted  at  all  times. 

21.  Throttle  back  engine  when  shifting  gears  of  starting  load. 

22.  Stop  engine  when  prolonged  idling  periods  would  occur. 
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DO'S  (continued) 


23.    Keep  tracks  properly. adjusted. 

2A      Replace  with     specified        elements  after  the  first  50  hours  and 

.  every  500  hours  thereafter  the  engine  clutch  (oil  type),  transmission, 
steering  clutches  and  brakes. 

25.    Change  oil  in  engine  clutch,  tra.   mission,  bevel  g-«»  brakes  and 
.      steering  system  with  sae  10,  lubricating  oil  every  1000  hours. 


.1  ?7 


14 


DON'T 

1.  Shorten  engine  life  by  using  other  than  reconunended  lubricants. 

2.  Overfill  crankcase  oil  jsump. 

3.  Use  engine  crankcase  oil  beyond  its  capability  to  hold  contaminant© 
in  suspension. 

4.  Start  a  cold  engine  and  run  at  high  idle. 

5.  Use  any  other  than    specified  oil  filter  elements. 

6.  Operate  tractor  unless  oil  gauge  shows  pressure. 

7.  Use  a  poor  grade  or  diesel  fuel  in  high  speed  engine  and  lose  performance 

8.  Allow  sediment  to  plug  fuel  filters. 

9.  Allow  oil  to  enter  close  fitting  pump  parts. 

10,  Wait  until  it's  too  late  to  check  anti-freeze. 

11,  Allow  belts  to  become  worn  due  to  slippage. 

12-  Allow  coolant  to  drop  below  radiator  tubes,  remove  cap  while  temperature 
gauge  is  in  upper  portion. 

13.  Operate  with  a  cold  engine.  » 

14.  Allow  electrolyte  level  to  drop  below  separators. 

15.  Operate  with  l,;ose,  worn  or  frayed  battery  cables. 

16.  Lose  voltage  through  poor  connections. 

17.  Allow  dirt  to  enter  engine. 

18.  Short  out;  electrical  systems. 

19.  Overheat  starter  which  shortens  life. 

20.  Allow  clutch  to  slip  because  of  low  pressure: 

21.  Run  a  cold  engine  any  longer  than  necessary. 

22.  Allow  loose  or  tight  tracks  to  cause  premature  wear. 

23.  Run  with  contamihat^^    oil .       ^         ~" ^   ^    "  '  '  ^ 

2A.  Operate  beyond  recommended  change  intervals. 
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CHECKSHEET  -  FARM  Ef^L'll'  JEHl!  OPERATION  MAINTENANCE  AND  FIELD  REPAIR 
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Title  - 


MODULE  OF  INSTRUCTION 
SEiTTING  UP  AGRICULTURAL  MACHINEECf 


Code  "  OI.O3OI--15 


DKSCKin'iON: 


Students  will  demonstrate  an  ability  to  correctly  assemble  new  equipment 
and  prepare  it  for  sale  and  delivery.    Efficient  assembly  procedure  and 
techniques  with  the  limits  of  quality  control  and  safety  will  be  stressed 
in  this  module.    Students  will  be  involved  with  hardware  identifi-^ation  and 
parts  layout  are  included.    Correct  installation  and  alignment  of  pulleys 
and  belts,  chains  and  sprockets,  and  shafts  and  gears  will  be  covered. 

Proper  adjustment,  correct  lubrication  and  pre-delivery  service  in  the 
shop  and  under  field  conditions  will  be  emphasized. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

Class  Other 


1,    Assembly  Manual  Use 


1  1 


2.    Hardware  Identification  and  1  2' 
Tenninology 

3",    Techniques  of  Machine  Assembly  .1 

4.  Check  of  Common  Assembly  Errors  1  1 

5.  Lubricants  and  Lubrication  1  ^ 

6.  Pre-delivery  Service 

6  24 


Revised  January,  1975 
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Title  - 


'  Module  OF  instruction 

SETTING  UP  AGRICULTURAL  MACHINERT 


Code  -  01.0301-lf^ 


Objectives  to  be  obtained! 
llie  student  will  be  able  to: 

Understand  the  information  and  procedtire  outlined  in^the  assembly  manual 
for  a  machine  to  be  set-up  in  the  shop  and  meet'  industry  standards. 

2.  Use  the  assembly  man\ial  as  a  guide  and  identify  the  various  parts  of  the 
machine  needed  for  proper  assemblyf  to  the  satisfaction  of  the  instructor, 

3.  Demonstrate  an  understanding  of  terms  and  illustrations  used  in  the 
assembly  manual  and  discuss  the  machine  and  procedure  vd.th  an  industry 
representative  intelligently. 

4.  Correctly  assemble  a  new  machine  to  manufacturers'  specifications 
following  the  procedure  outlined  in  the  assembly  manual  using  the 
illustrations,  parts  and  assemblies  included,  shop  tools  and  equipment 

.  available.  \ 

5.  Identify  common- assembly  errors  on  machine  previously  assembled!  prior  to 
and  after,  they  have  been  started  so  they  can^be  corrected  to  meet  industry 
standards. 

6.  Select  the  proper  lubricant  for  a  machine  from  the  stock  available,  use  it 
for  the  purpose  it  was  designed  for  meeting  manufacturers*  recommendations* 

7.  Use  the  check  list  and  perform  the  necessary  adjustment,  as  outlined  in  the 
manual,  prior  to  delivery  of  the  machine  to  meet  the  manufacturers* 
standards. 

e^.    Demonstrate,  by  completing  a  report  form  (which  establishes  -tshe  responsi- 


bility ill  case  of  failure  as  the  mechanj.c,  dealer 
purpose  of  pre-delivery  service. 


or  manufacturer)  on  the 
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Module 


SETTING  UP  AGRICULTURAL  MACHINERY 


A  CfJB.I  CULTURAL 
Oy. 0301-15 


OBJKCnVES  BY  UHIT 


Unit  1  - 

Assembly  manual  use. 

Objective  1 

Understand  the  information 
and  procedure  outlined  in  the 
assembly  manual  for  a  machine 
to  be  set-up  in  the  shop  and 
meet  industry  standards. 


COHTENT 


A.  Machine  Assembly  manual 


Study  the  operator, 
the  machines  operatic 
requirements.  . 
Included: 

.  machine  specifications 

.  operation 

*  adjustments 

«  lubrication 

.  attachments 

.  trouble-shooting 

.  setting-up  instructions 


At  thoroughly  to  understand 
cs  adjustments  and  servicing 


AB7/26/71 


ERLC 


IT 


D  U  C  A  S  I  p  S 
Module  SETTING  UP  AGRICULTURAL  MACHINERY 


01.03Q1^L5 


TEACHING  MBTQOD 


A  .  Prepave  a  general  out* 
line  ditto  sheet  for 
students • 

B  .  Review  with  students  an 
assembly  manual  fur- 
nished with  a  piece  of 
equipment  to  be  set-up 
in  the  shop. 

C  •  Emphasize  the  impor- 
tant sections  of  the 
manual  especially  the 
part  on  bolt  hardness, 
printed  information 
along  with  the  illus- 
trations and  safety. 


• 


STUDBBT  APPLICATION  ACTIVITy 


Review  ditto  sheet  outline 
provided  by  Instructor  and 
the  assembly  manual  provided 
with  machine  assigned  for  set- 
ups* 

Obtain  other  manufacturers' 
assembly  manuals  for  comparison 


EVALUATION  PROCEDURES 


A.  Have  students  explain  orally 
their   Interpretations  of  infor- 
mation found  in  an  assembly 
manual  , 

B.  Check  students  work  at  the 
start  of  assembly  to  deter- 
mine their  ability  to  follow 
the  information  given  in 
the  manual. 


ERIC 
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Module 


SETTING  UP  AGRICULTURAL  MACHINERY 


AGRICULTURAL 
01.0301-15 


OBJECTIVES  OSIT 


IJnit  2  - 

Hardware  identification 
and  terminology 

Objective  2 


COflTEHT 


T 


I  A. 


Use  the  assembly  manual  as  a 
guide  and  identify  the  various 
parts  of  the  machine  needed 
for  proper  assembly^  to  the 
satisfaction  of  the  instruc- 
tor. 


Common  Parts  and  Assemblies 
.  Items  that  are  common  to  all  models  ' 
,  Items  that  are  common  to  certain  models 
.  Attachment  parts 
.  Optional  parts 
.  Special  Parts 


Objective  3 

Demonstrate  an  v  >.i:standing 
of  terms  and  ill  . :-^ations 
used  in  the  assembly  manual 
and  discuss  the  machine  and 
procedure  with  an  industry  » 
representative  intelligently. 


!A.  Terms 

Example  -  Baler 

.  Shipping  bundle 
^.  To ngue_ latch 
Spindle 
,  Control  support 


Reinforcing  washer 
Windguard 
Tongue 
Feed  Arm 
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EDUCATION 

Module  SETTING  UP  AGRICULTURAL  MACHINERY 


01.0301-15 


B 


TEACHIHG  METHOD 


STUDEST  APPLICATION  ACTIVITY 


•Review  set-up  manuals 
and  prepare  a  list  of 
items  or  hardware 
that  is  common  to  the 
particular  machine  to 
be  set-up. 

Identify  the  common 
assemblies  for  student? 
to  become  acquainted 
with  the  new  machine. 


B 


Become  familiar  with  the  items 
the  instructor  has  listed  as 
cptDSPOn  to  the  machines. 

Be  able  to  Identify  the  common 
assemblies  on  a  new  machine 
brought  in  for  set-up. 


BVAtUATIOW  PROCEDURES 


A  .  Use  a  short  quiz  of  items 
laid   out  on  the  floor 
for  students  to  identify. 

B  .  Ask  students  at  random  to 
identify  assemblies  as 
students  assemble  new 
machine. 


Objective 
A 


Review  manuals  for 
common  terms  used  in 
detailing  set-up  ot 
identification  of 
machine  parts. 


Use  bext 

American  Society  of 
Agricultural  Engineer* 


Handbook  for  defining 
other  common  terms. 


Use  a  matching  quiz  for 

students  to  learn 

the  terms  and  meanings. 


186 


AB7/26/71 


Qode  -  01.0301-15 

TitlG  -   SETTING  UP  AGRICULTURAL  MACHINEHT 


AGRICULTURE, 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  3  « 

Techniques  of  raachiLne  assembly- 
Objective  4 

Correctly  assemble  a  new  machine 
to  maniifacturers*  specificat- 
ions following  the  procedure 
outlined  in  the  assembly  manual 
using  the  illustrations,  parts 
and  assemblies  included,  shop 
tools  and  equipment  available • 


Unit  4  -    Check  of  common 
'         assembly  errors 

Ob j  ective  5 

Identify  common  assembly  errors 
on  machines  previously 
assembled,  prior  to  and  after, 
;    they  have  been  started  so  they 
can  be  corrected  to  meet 
ihdus t ry  st  andar d  s . 


Uncrating  the  new  machilne 

.  Remove  straps  and  nails  that,  would  be  hazard 
to  the  mechanic  or  machine* 

•  Use  hoists,  jacks,  cranes  to  lift,  tip,  etc. 
the  machine  i^to  operating  position- 

.  Assemble  those  parts  as  per  instructions  to 
make  the  machine  portable. 

.  Continue  setting  up  machine  as  per  instruc- 
tions and  illustrations  show. 


Corrections  to  be  made  - 

•  Oil  on  over-ruiuiing  clutch  dogs 
.  Belts  installed  backward 

•  Rusted  shafts  non- movable  sheaves 
.  Tension  springs  not  aligned 

.  Sheaves  not  aligned 

.  Idler  pulley  hinge  bolts  too  tight 

.  Wheel  hub  bolts  nQt  tight 

.  Rust  on  belt  surface  of  sheaves 

.  Wire  harness  not  threaded  correctly 

.  Dried -out '.oil -impregnated  bolts 


1' 


ERIC 


1S7, 


BDUCAl'lON 

Module  SETTING  UP  AGRICULTURAL  MACHINERY. 


STUDEKT  APPLICATION  ACTIVITY 

BVAIUATIOS  PROCEDURES 

 i 

A   .  Demonstrate  and  re- 
,  view  the  procedures 
given  in  the  assembly 
manual  for  setting-up 
the  new  machine. 

B   .  Emphasize  Safetjy 
constantly  during 
the  assembly  proce- 
dure. 

A,  Follow  procedures  ou.tlineci  in 
assembly  manual  and  set-up 
th^  machine  assigned. 

B>  Practice  and' observe  safety 
rules  throughout  assembly 
of  machine • 

A,  Observe  students  progress 
and  check  chart  of  their 
progress. 

A    .  Review  machine  assem- 
bly  manuals  with  local 
^9              dealers  servicemen 
for  errors  typical 
in  assembly  of  their 
new  machines. 

B    .  Discuss  the  lists  c£ 
such  assembly  errors 
with  students  ;also 
have  local  dealer 
servicemen  talk  to 
■  .             class  about  stch 

errors  found  in  the 
field  after  delivery. 

C    .  Have  students  switch 
machines  after  assem- 
bly and  check  for  any 
possible  errors  in 
assembly. 

A  .  Use  lists  provided  by  instruc- 
tor for  checking  machine  assign- 
ed for  set-up  and  correct  all 
ertors. 

B  *  Exchange  machines  with  other 
students  for  checking  possible 
assembly  errors. 

A  .  Check  students  ability  to 
recognize  errors  on  machj.ae 
assigned       well  as  on  other 
machines. 

B..  Have  students  list  the 
errors  found  in  the  new 
equipment  assembled.  ^ 

•  '  ■  : 
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Code  -  01-0301--15 


AGRICULTURAL 


Title  ^  SETTING  UP  AGRICUL7UBAL  MACHINERT 


OBJECTIVES  BY. UNIT 


Unit  5  -  Lul^ricants  and 
lubrication 

Objective  6 

Select  the^proper  lubtdcant  for 
a  mach3^^pf*the  stock 
avfidial^f  us©  it  for  the 
piiiTpbs©  it  was  designed  for 
meeting  maniifact"urers' 
standards. 


COHTEWT 


A.    Types  of  Friction 
.  Dry 
.  Viscous 

B-    Four  groups  of  lubricants 
.    Grankcase  oU,, 
.    Gear  oil 
.    Hydraulic  oil 
.  Greases 

API  crankcase  oil  classifications 
.    Eight  catagorles 
.    SA  OA 

.SB     .    CB  ...i  . 

.  SC  .  CC 
.    SD      .  CD 

D.    Types  of  lubricatUtig  greases 
.    The  three  catagories 

.    lime  soap  -  chassis  grease 
.    soda  soap  -  wheel-beariag  grease 
.    lithium  soap  -  multi-purpose  grease 
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ERIC 


E  D  U  C  A  0?  1  0  N 

Hodule         SETTING  UP  AGRICULTURAL  MACHINERY, 


01  ■O^OI-l.'i 


TEACHING  METHOD 


Pass  around  cans  of 
different  brands  and 
API  classification  and 
raise  the  question, 
"Which  oil  would  you 


use; 


9tl 


STODSHT  APPLICATIOH  A^JTIVITY 


B  .  Show  the  students  sample|s 
of  the  different  types 
of  oils  and  greases. 


C  .  Show  the  class  worn 
engine  parts  and  ma- 
chinery parts  caused  by 
varnishing,  sludge,  and 
corrosive  acids.  . 

D  .  pour  the  oil  drained 
from  an  engine  through 
a  filter  and  show  the 
sludge  deposited  on 
the  filter. 

E  .  Place  a  sample  of  a 
lime  soap,  soda  soap, 
and  lithium  soap  grease 
on  a  glass  plate.  Apply 
heat  under  each  sample 
of  grease  noting  the 
'  breakdown  of  the  grease 
samples. 


A.  Become  familiar  with  the  new 
API  classifications  printed 
on  cans  of  motor  oil  in  stock. 

B.  Obst^-ve  the  reaction  of  the 

va*  s  greases  to  heat  applied 
to  samples  in  the  demo;»stration 
by  the  instructor. 

Check  with  a  microscope,  smears 
of  unused  and  used  oil  and/or 
grease  placed  on  aslide. 

Inspect  the  surface  of  a  piece 
of  metal  under  the  microscope 
noting  the  roughness  of  the 
surface. 


EVALUATION  PROCEDURES 


Check  studentrr  knowledge 
of  lubricantiT*      th  a  quiz 
developed  from  the  material 
covered  in  class. 

Refer  to  A-H  Tractor  Program 
Units  on*  lubrication. 
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AB7/26/71 


ERIC 


Module 


f\Knmi  \J?  AgRTig"^TURAL  MACHINERY 


AGRICULTURAL 
01,0301-15 


OBJECTIVES  BY  U»IT 


COSTENT 


Unit  6  - 

Pre-delivety  service 

Objective  7 

Use  the  check  li        nd  per- 
form the  necesscivy  /Jjust- 
ment  as  outlined  ici  the 
manual  prior  to  delivery  of 
the  machine  to  meet  the 
manufacturers '  standards . 


Four  Important  Steps  - 
.  Receiving  - 

.  inspection  for  damage  or  shortage 
.  Warehousing  and  Storage 
.  stored  carefully 
.  protected  from  deterioration 
.  Preparing  for  Delivery 
.  customer  satisfaction 
.  performed  thoroughly  and  properly 
.  Delivering 

.  give  cvxstomer  instructions 
,  operation 
.  field  adjustment 
.  maintenance 


Objective  8 


Demonstrate,  by  completin^^  a  i 
report  form  (which  establtshei 
the  responsibility  in  case 

of  failure  as  the  mechanic,  \ 

dealer  or  manufacturer)-  the  ) 

purpose  of  pre-delivery  } 
service. 


A.  Purpose  of  Pre-delivery 

To  assure  customer  of  machines  adjustment  to 
'         specifications  and  in  first  class  condition. 
To  establish  the,  date  of  delivery  so  that  the 
full  term  warranty  is  assured  to  the  customexr. 
.  To  be  used  as  guide  for  - 
•  checking  every  adjustment 

.  giving  information  to  customer  on  operation 
.  adjustment  and  maintenance 


191 


12 


DUCA^ION 
Module  SETTING  UP  AGRICULTIlRf^.  MACHINERY 


B 


TZACanNG  METHOD        |      STUDEHT  APPLICATION  ACTIVITY 


A.  Explain  the  factors  involv. 
ed  in  the  four  steps"  of 
the  pre-delivery  service. 

B .  Review  manuals  (assembly, 
owner's  and/or  pre- 
delivery) for  the  specific 
machine  with  students, 

C  .  Have  a  local  dealer  explain 
the  importance  of  thl\. 
service  from  his  stand- 
point to  the  students. 


.Av  Become  acqurfiVi'ted  with  the 
important  steps  to ^the  pre- 
delivery service. 

B ,  Observe  the  actual  operations 
taking  place  at  a  local  dealer 
ship. 


Visit  a  local  dealership 
and  observe  the  perfor- 
mance of  receiving,  ware- 
housing, pre-delivery, 
and  deli'.'ery  service. 


Demonstrate  the  use  of  the 
check  list  (Pre-delivery 
form)  and  go  over  each 
item  referring  to  the  appro 
priate  manual  for  specific 
details  for  the  adjustment, 
etc . 

Have  students  role  play 
the  part  of  a  dealer  ser- 
viceman and  a  customer 
in  explaining  the  instruc- 
tions for  the  operation, 
field  adjustment  and  main** 
tenance  required  on  the 
part  of  the  customer. 


A  .  Use  the  pre-delivery  check 
list  and  appropriate  manuals 
for  doing  this  service  correct 

ly. 

B  .  Take  the  part  of  a  dealer  ser- 
viceman and  give  the  instruc- 
tions to  a' fellow  student 
(the  customer)  on  the  essential 
factors,  operation,  adjustment 
and  inaintenance . 


EVALUATION  PROCEDURES 


A,  Have  students  explain 
their  understanding  of 
these  four  steps  after 
the  visit  to  a  dealership. 


B 


Check  the  students  work  with 
check  list  as  to  meeting 
industry  standards. 

Observe  the  student  in 
role-playing  the  part  of  a 
dealer  serviceman  giving 
instructions  to  a  customer. 
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MODULE  OF  INSTRUCTION 


Title  -      SETTING  UP  AGRICULTURAL  MACHINERY  Code  -  01.0301-15 


RESOURCE  MATERIALS 

A.  Books  -  1.  Teacher  references  ,  t   i.  ^  ^4 

a)  Module  #7  -  Agricultural  Machinery  Assembly  and  Lubrication, 
The  Ohio  State  University,  Columbus,  Ohio  43212 

b)  Manual  -  Management  Course  in  Dealer  Service  Operations, 
Massey-Furgiirson  Inc. ,  Indianapolis,  Indiana  A6206 

c)  Manual  -  Service  Management  Handbook,  J.C.  Case  Co., 
Racine,  Wisconsin  53A01 

d)  Manual  -  Service  Center  Management,  International  Harvester 
Company,  Qiicago,  Illinois  60601 

2.  Student  References 

a)  Manufacturers*  Owner/Operator's  manuals 

B.  Bulletins  -Special  Reference  materials  provided  by  Mr.  Edward  F.  Smucker, 

Training  Center  Supervisor,  New  Holland  Division,  New  Holland, 
Pennsy 1 vani  a  17567 


C.  Periodicals 


Teacher  references  ^  ^  ^ 

a)  Farm  Power  and  Equipment,  National  Farm  Power  and  Equipment 

Dealer's  Association. 

b)  Implement  and  Tractor,  Technical  Publications  Inc. 


D.  Audiovisual s 


1.  Steps  to  Service  Shop  Profits^  Mew  Idea  Farm  Equipment  Co., 
Coldwater,  Ohio  A5828 

2.  Other  similiar  slide  or  film  strip  sets  available  from  various 
manufacturers'  service  departments  and/or  local  dealerships. 
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MODULE  OF  INST.VJCTION 
Title  -   AGRICIJLTUHAL  EQUIPMENT  REPAIR  Code-     01-0301-.  l6 


DKSCKiri'ION: 


Exnerience  in  the  service,  adiustment  and  simple  repair  of  common 
agricultnral  eq^'Apment  vd.ll  be  basic  to  this  modrile.    Classroom  will 
involve  s-iitabl^'  texts  and  how-to--do  visuals.    The  student  vri.ll  correctl?/ 
use  the  tools  appropriate  for  such  repair  on  a  farm  or  other  agricultural 
establishment. 


MAJOR  DIVISIONS  OR  UNITS  OF  COJITENT  Time  Allocations 


Class  Other 

!•    Determining  Machine  components                                   2  1 
and  Specifications 

2.  Clean  Machine  Prior  to  Repairs                 .  1 

3.  Recondition  the  Machine                                        *  IS 
Servicing  the  Machine                                                 1  2 

5.  R^mning-in  Reconditioned  Machine  1 

6.  Painting  Machine  if  Needed                                          1  2 

'V.    Cutting  Cost  of  Repairs  ^1^  \^  

5  25 


Revised  Januar:/,  19'^5 
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MODULE  OF  INSTRUCTION 
Title  -   AGRICULTURAL  EQUIPMENT  REPAIR 

Code  .  01.0301-16 

Gb;)ectives  to  bo  obtained: 
The  student  will  be  able  to: 

1.  Identify  the  machine  b:;-  make,  model  and  serial  number  using  the  o\mer/ 
operator's  manual  and  record  this  information  legibly. 

2.  Rame  the  parts  of  .the  components  of  the  machine,  by  using  the  owner's 
or  parts  manual,  for  the  dealer^ s  partsman  when  having  to  03xier  the 
replacement  parts. 

3.  Orally  explain  the  fi^nction  of  machine  parts  or  components  during  c].ass 
'  discussion  to  the  instructor's  satisfaction, 

4.  Recognize  and  identify  the  driring  mechanisia  of  the  machine  brought  in  for 
repairs  by  indicating  the  safety  haisards  that  exist,  to  the  instructor* 

5.  Separate  and/or  remove  machine  attachments  :?rom  the  main  machine  using 
tools  and  equipment  in  the  school  shop  and  store  then  temporarily, 
safely  and  correctly  as  per  shop  standards. 

6.  Use  a  steam  cleaner  and/or  other  cleaning  equipment  in  the  3hop  area 
provided  for  this  purpose  and  eleaJi  the  macliine  throughly  p^-^ior  to 
repairs. 

'7.    Determine  the  extent  of  repairs  needed  by  the  machine  throu;^h  visual 
inspection  in  the  shop,  identifi-^  the  worn,  broken  or  damage  parts  for 
the  instr^jictor* 

8.  Remove  or  disassemble  the  parts  from  the.  machine  with  tools  provided 
in  the  shop  within  the  time  standards  set  by  industry/*. 

9.  Reb41d  parts  or  components  of  machine  by  arc  welding,  ox:v^-acetylene 
welding  or  drilling  new  holes,  etc.  with  eq^jipment  in  the  shop  to  his 
and  the  instrictor's  satisfaction.  . 

10.  Reinstall  the  new,  rebuilt  or  reconditioned  parts  on  the  machine  in  the 
shop  within  the  time  standards  set  by  industr^^- 

11.  Select  and  use  the  lubricants  as  reco-rimended  in  the  owner/operators 
manual  and  those  available  to  him  in  the  shop  with  tools  that  are  also 
available  for  this  purpose  prior  to  starting  the  machine* 

12  Make  the  necessan/  adjustments  to  the  machine  following  the  instructions 
in  the  owner/  operators  manual  to  within  the  manufacturer's  specifications. 

13  Start  and  nin  the  machine,  check  for  any  misaligned  parts,  over -heating 
bearings  or  leaking  oil  or  grease  seals  after  the  reconditioning  and 

 servicing  in  the  shop  iinder  the  supervision,  observatxon  and  appro v^^^^^  

of  the  instructor. 


2 
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Obiectivesto  be  attained:  (Continuation) 


Code  -  01.0301-16 


14.  Properly  prepare  and  apply  paint  materials  to  the  completely  re- 
conditioned and  prepared  machine  in  the  shop  using  tools  and 
equipment  available  to  his  and  the  instructor's  satisfaction. 

15.  Cut  the  cost  of  repairs  on  machinery  using  procedures  developed 
in  class  and  show  results  of  savings  at  the  end  of  the  year  tax 
report. 


Mr^ule      AGRICULTURAL  EQ^IP^iSNT  REPAIR 


AGRICULTURAL 


Agricultural  Mechanics 


OBJECTIVES  BY  UNIT 


Unit  1  -  Determining?, 
machine  coiriTOnents  and 
soecificatJ-cns 

Obiective  1 

Identify  the  machine 
by  make,  model,  and  serial 
number  using  the  owner/ 
operator's  manual  and 
record  this  infonnation 
legibly. 


CONTEIIT 


A.    Owner/operator* a  icanual 

.    Introduce  ion^.section 

.  location  of  name  plate 
•  spaces  provided  for  recording  model 
and  serial  number 
,     Importance  of  correct  model  and  serial 
number  information 


objective  2 

Jiame  the  parts  or  the 
components  of  the  machine 
by  using  the  owner's  or 
parts  manual  for  the 
dealer's  partsman  when 
having  to  order  the 
replacement  parts* 


A.  Identification  of  parts 

B.  Function  of  parts 

Example: 

Mower-types 

.  Trail 

.     Integral  rear  -mounted 
Side-mounted 


Objective  3 

Orally  explain  the  functior 
of  machine  parts  or  components 
during  class  or  shop  discus- 
sions  to  the  instructor's 
satisfaction. 


A» Parts 
Example 
Frame 


Drag  bar 


Yoke 


Function 

The  part  that  supports  the  drive 
and  cutter  bar  mechanisra% 

That  part  which  extends  from  the 
frame  to  the  yoke. 

That  nart  to  which  the  cutter  bar 
is  hinged. 
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EDUCATIOH 


Module     A.GRICUL7URAL  EQUIPMENT  REPAIR 


01^0301-16 


Agricultural  ^QQhgjalcs 


TEACHING  METHOD 


A»    Obtain  machine  for 
repair  by  each  2 
students* 

B»    Make  certain  the  owner/ 
operator's    manual  is 
available  for  each 
i&achine* 

On    Demonstrate  the  use  of 
the  manual  for  pro- 
perly locating  the 
manufacturer's  iden- 
tification plate  on 
machine . 


A.    Review  text,  Farm 

Machinery  and  Equipment 
pages  293  to  294, 

B«    Prepare  transparencies 
from  parts  manual  or 
make  ditto  sheets  reviei 
and  also  writing  in 
names  of  parts,  com- 
ponents >  etc* 

C,    Go  over  machine  point-^ 
ing  out  the  parts  and 
help  students  identify 
by  name. 


STUDETTT  APPLICATION  ACTIYITY 


A .  Provide  a  machine  for 
reconditioning  (if  possible) 

B.  Supplying  owner/operator's 
manual  for  same  machine, 
obtain  such  manual  from  the 
local  dealer  or  from  manu- 
facturer* 

C .  Using  manual  locate  and 
record  the  manufacturer's 
identification  information* 


EVALUATION  PROCET^URES 


B 


Use  text  and  become 
acquainted  with  nomenclature 
attached  to  parts  of  machine. 

Learn  what  the  function  of 
these  parts  or  components  do 
in  the  actual  operation  of 
the  machine • 


Check  sheet 

•  Indicate  student 
effort  in  obtain- 
ing machine  for 
reconditioning 

•  Student's  obtaining 
owner /operator ' s 
manual 

r    Legibility  of. 

recorded  information 
from  the  machine 
name  place* 


B 


Use  a  ditto  of  machine 
parts  and  have  student 
identify  or  indicate 
on  the  picture  what 
the  part  name  ±0  of 
each  component. 

Determine  In  an  oral 
questioning  what  the 
functions  of  the  part 
of  the  miachine  are* 


A.  0  Ask  questions  of 
students  and  help 

— j--  them  explain  the 
functions  of  the 
parts  or  components* 
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Module       AGRICULTURAL  EQUIPMENT  REPAIR 


AGRICULTUR 
01.0301-L6 


Agrii:ultural  Mechanics 


OBJECTIVES  BY  UNIT 


Objective  4 

Recognize  and  identify'  the 
driving  mechanism  of  the 
machine  brought  in  for  repairs 
by  Indicating  the  safety 
hazards  that  exist  to  the 
instructor. 


CONTENT 


A.  Power  units 

,    Clutch  controls 
Switches 

B.  Drive  lines  or  shafts 

.  Shielding 

C.  U- joints 

Safety  collats 
.  Alignment 


Objective  5 

Separate  and/or  remove 
machine  attachments  from 
the  main  machine  using 
tools  and  equipment  In  the 
school  shop  and  store 
temporarily,  safely  and 
correctly  as  per  shop 
standards* 


A.    Separate  units  or  components 
Example: 

Bale  thrower  on  pick-up  baler   

Proper  connecting  of  lifting  or 
jacking  devices  for  balance. 

Removal  of  driving  devices  that 
connect  to  mala  machine. 

Temporary  storage  or  supporting  procedures. 
Safety  factors 
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BDUCATIOK 


A. 


B  . 


G  . 


D  . 


TEACHISG  METHOD 


f^Tl^EHT  APPLICATION  ACTIVITY      I    EVALUATION  FROCE^^-^^ 


Demonstrate  methcJs  of 
connecting  and  dis- 
connectlnjj  power 
source. 

Point  out  and  explain 
the  transmission  q£ 
power  from  its  source 
to  end  use. 

Discuss  the  need  for 
safety  collars  or 
shielding  around  U- 
joints,  slip  clutches 
and  other  parts  of  the 
drive  line% 

Refer  to  some  accidents 
that  have  occurred  in 
local  area. 


A.  Identify  the  power  driving 
controls  on  the  machine  he 
is  repairing. 

B.  Check  to  see  that  all  shields 
or  guards  are  in  place  on 
machine.  ^ 

C .  .  Check  for  proper  alignment 
of  the     joints  in  the 
drive  lines. 


Have  student  demonstrate 
his  knowledge  of  the 
controls  of  the  machine 
power  driving  mechanism 
by  explaining  it  to 
fellow  students r 


A.    Explain  the  use  of 
the  owner/operator *6 
manual  in  describing 
the  attachment  removal 
and  reattaching 
procedure. 


Point  out  the  various 
power  connecting  ar- 
rangements using 
overhead  transparencies 
or  the  machines  in  the 
shop. 


C.  Demonstrate  various 
balancing  methods  in 
lifting  or  jacking 
operations. 

D.  Emphasize  the  safe 
use  of  the  tools  or 
equipment  being 
used. 


ERIC 


A.    -Follow  instructions  in  manual 
fqr  removal  of  attachments 
when  preparing  to  recondi- 
tion machine. 


Chfick  students'  work 
in  removal  of  attach- 
ments by  observation, 
grade  according  to 
ability  to  accoiriplish 
compared  to  methods 
demonstrated  by 
ine true tor. 


2  00 


AGRICULTURAL 

Module      AGRICULTURAL  EQUIPMEI^T  REPAIR   _  _   2il2^^:i  0 


Agricultural  Mechanics  ■  '  —   -i^ ■  ■          ■■    ,  -  

OBJECTIVES  BY  UNIT 

CONTENT 

%iit  2  -  Clean  machine  pirLor 
to  renairs 

Objective  6 

Use  a  steam  cleaner  and/or 
other  cleaning  equipment  in 
the  shop  area  provided  for 
this  purpose  and  clean 
the  machine  thoroughly  prior 
to  repairs • 

A.    Steam  cleauer  operation 

.    Connecting  to  water  supply 

.    Fuel  supply 

.    Electrical  source 

,  Safety 

Method  of  manipulation  of  nozzle 

B.    Cold  solvent  washer  tank 
.    Electrical  connection 
.  Safety 

• 

* 

TTnit  3  -  Recondition  the 

machine 
Objective  7 

Determine  tne  extenu  ot 
repair  necessary  to  the 
niachine  by  visual  inspection 
in  the  shop,  identifying 
the  worn,  broken  or  damage 
parts^or  the  instructor.  . 

A.    Visual  Inspection 
Worn  parts 
ft    Broken  'parts 
«    Loose  bolts 
.    Frayed  belts 
.    Leaking  grease  seals 
.    Misaligned  shafts 

Objective  8 

"Remove  or  disassemble 
the  part.s  from  the  machine 
with  tools  provided  in  the 

.  ..shop^wit.hin  . Che  .time.  

standards  sec  by  industry. 

A  .    Parts  removal 

Use  of  proper  tools 
,    Remove  only  necessary  parts  or  components 
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EDUCATION 

Module  AGRICULTURAL  EQUIPMENT  REPAIR, 


Acfr^  cultural  Mechanics   — — .  — — — ~.  — ~ — -  ■  " 

TEACHING  METHOD 

STUDENT  APPLICATION  ACTIVITY 

EVALUATION  PROCEDUEES 

A  .    Demonstration  of 
connecting  the 
steaa  cleooer  to 
water  supply*  filling 
with  proper  fuel, 
and  electric  outlet. 

B  ,    Stress  the^  safe  use 
and  indicate  the 
hazards  involved 
in  using  cleaner. 

C  .    Demonstrate  the 
proper  method  of 

Ql3IlxpUXcli>  JLULi 

gun  nozzle  for  most 
efficient  and 
effective  cleaning 
(same  procedure 
for  cold  yasher) 

A .  Use  steam  cleaner  to 
thoroughly  clean  machine 
brought  into  shop  for 
repair. 

B.  Clean  small  parts  or 
components  in  cold 
washer  tank  prior  to 
making  repairs. 

• 

A.    Evaluate  student  * 
performance  by 
observation  and 
grade  in  accordance 
with  standards  of 
proficiency  estab*^ 
lished  for  job  of 
cleaning  equipment. 

s 

A   .    Display  and  identify 
worn,  broken  and 
daioaged  parts,  belts, 
shields,  etc. 

B   .    Describe  causes  of 
failure  of  parts  to 
students  and  explain 
the  corrective  main*^ 
tenance. 

A.  Visually  locate  worn,  broken 
"and  damaged  parts. 

B.  Indicate  the  probable  cause 
of  failure. 

it 

A  -J    Check  parts  identified 
by  student  as  needing 
repair,  replacements 
or  adjustment  and 
grade  according  to 
standards  set  by 
industry. 

A  •    Demonstrate  the  proper 
tools  for  the  various 
jobs  to  be  performed 
on  equipment. 

A>    Disassemble  machine  parts 
that  are  to  be  rebuilt, 
replaced  or  renewed. 
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A#    Observe,  the  student's 
ability  to  remove 
only  parts  necessary 
and  grade  on  basis  of 
industry  standards. 

AGRICULTURAL 

ModoLe  Aai^TCij;LTi;RAL_  EQUIPMENT  REPAIR   01 .0301  >  16  


Agr  J^cultur  al .  Mechanics 


OBJECTIVES  BY  UNIT 

CONTENT 

Objective  9 

Rebuild  parts  or  compon- 

fifitR  of  inAnh"Lnp  bv  3irc 

welding,  oxy-acetylene 
welding  or  drilling  new  holes, 
etc.  with  equipment  in  shop 
to  his  and  the  instructor's 
satisfaction. 

A ,    Rebuilding  parts  of  components 
.    Use  of  arc  welder 
s    Use  of  oxy-acetylene  equipment 
.    Drill  press  or  portable  drill 
.    Other  available  tools 

Objective  10 

Reinstall  the  new, 
rebuilt  or  reconditioned 
parts  on  the  machine  in 
^the.  .shop  within  the  time 
standards  set  by  industry. 

A  .    Installation  of  parts 
.    Proper  alignment 
.    Fastened  securely 
.    Use  of  correct  tools 

TTnit  U  —  Servicing  the 

machine 
Objective  11 

Select  and  use  the 
lubricants  as  ireconnnended 
In  the  owner  manual  and 
available  to  :him  in  the 
shop  with  tools  also  avail- 
able for  this  purpose  prior 
to  starting  machine. 

A.  Lubrication 

Selection  of  proper  lubricant 
.  Oil 

•  grease 

«  chassis  -  lime  soap 

•  Wheel  bearing-  soda  soap 

0  multi-purpose  -  lithium  soap 

•  Equipment 

•  oil  measure 

•  grease  gun 

*  hand 

♦  pressure 

Objective  -^12 

Make  necessary  adjustments 
to  the  machine  following  the 
instructiona  in  clie  owner's 
manual  to  within  the  manu-- 
facturing  specifications. 

A.    Adjustments  - 

Refer  to  operating  adjustments 
section  of  owner/operator *s  manual 

^  read  printed  information  as 
well  aa  referring  to  picture 
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BDUCATIOK 

^^le   AGRICULTURAL  EQUIPMENT  REPAIR 


01,0301,16, 


Agricultural  Mechanics 


TEACHING  METHOD 

A,  Demonstration  o£ 
hard  facing  of 
parts. 

B,  Demonstration  of 
brazing  on  thin 
metal. 

C,  Demonstration  of 

the  removal  of  broken 
studs  and  retapping 
threads  of  hole. 


A,  Stress  cleanliness 
and  safety. 

B,  Explain  the  importance 
of  securing  parts  or 
components . 


STUDENT  APPLICATION  ACTIVITI 

Perform  the  necessary  repair 
or  rebuilding  tasks  cn 
the  machine  being  recondi- 
tioned. 


A.    Properly  install  new  or 
replacement  parts. 


A.  Review  the  informa- 
tion contained  in  the 
owner /operator ' s 
manual  on  lubrication. 

B.  Demonstration  the 
proper  method  of  . 
equipment  use 


A.     Demonstrate  the  use 
of  tlie^'iawTier /oper- 
ator's manual  by 
relating  from  a 
.  specific  manual  to 
the  particular 
machine . 


EVALUATION  PROCEDURES 

A.    Obseive  the  student's 
ability  to  do  the  job 
required  efficiently, 
safely  and  with  the 
least  amount  of 
supervision. 


A.    Evaluate  on  the  basis 
of  proper  installation 
and  machine  operation 
following  completion 
of  reconditioning. 


Use  manual  for  machine  and 
follow  recommended  lubri- 
cation procedure. 


A.    Using  manual  supplied  for 
his  machine  follow  instruc- 
tions and  perform  the 
adjustment  and  check,  for 
proper  function. 
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A. 


B. 


Observe  the  student  • 
in  performing  the 
job  of  lubrication 
and  grade  according 
to  Ktandards  set  by 
industry. 

Check  student 's 
cleanliness  and  house- 
keeping in  use  of 
tools  and/ or  equipment 


Check  for  the  proper 
operation  following 
adjustments  made  by 
student. 


AGRICULTU  R  A  L 


Module 


OBJECTIVES  BY  UNIT 


Unit  5  -  Ronning-in-the 
reconditioned  machine 

Objective  13 

Start  and  run  the 
machine,  check  for  any 
misaligned  parts,  over- 
heating bearings,  or 
leaking  seals  after  the 
reconditioning  and  servicing 
in  the.shop  under  the  super- 
vision, observation  and 
approval  of  the  instructor. 


CONTENT 


Unit  6  -  Painting  machine  if 
needed 

Objective  14 

Properly  prepare  and 
apply  paint  materials  to 
the  completely  reconditioned 
machine  in  the  shop  using 
tools  and  equipment  avail- 
able to  his  and  t:'^ 
instructor's  satisfaction. 


A.    Importance  of 
.  Checking 


•  proper  alignment  of  parts, 
shafts,  etc. 

•  Overheating  bearings 

•  leaking  oil  or  grease  seals 
.  clearances  of  specific 

part  adjustments 


Review 

A.    Painting  agricultural  equipment 

(Refer  to  01.0305.04  Painting  Tractors  and 
Equipment) 
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EDUCATION 


Module 


AGRICULTURAL  EQUIPMENT  REPAIR 


01.0301.16 


Agricultural  Mechajiics 


TEACHINa  METHOD 


STUDENT  APPLICATION  ACTIVm 


EVALUAa:iON  PROCEDURES 


B  . 


B 


ERIC 


Refer  to  specific 
manufacturer ' s 
and/or  dealer's 
r  ecommend  at  ions 
for  run-in  procedure. 

Use  dealer  service 
personnel  to  explain 
results  of  having 
run-iii  new  or  re-* 
conditioned 
machines . 


Prepare  and  run  machine 
for  a  reasonable  tijae  and 
make  checks  of  the  parts 
for  alignment,  overheating 
bearings  and  leaking  seals. 


A.    Indicate  on  progress 
char  t  the  completion 
of  this  necessary 
proc<'.dure . 


Briefly  cover  infor- 
mation contained  in 
the  module  listed 
in  content. 

Demonstrate  those 
skills  needed  by 
the  student  to  do  a 
bietter  job. 


Prajpare  the  machinery  for 
painting  if  needed. 

•  Prepare  paint 

•  Use  equipment  for 
paintin  g 

•  Practice  good  house- 
keeping 

 \,  «  Display  proper  safety 

practices 
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Check  the  progress  of 
the  student  in  doing 
this  job  and  also  the 
f  in:ldhed  work  to 
compare  with  industry 
standards. 


•13' 


Module 


AGRICULTURAL  EqUIPMENT  REPAIR 


AGRICULTUR  A  L 
01.0301,16  


Agricultural  Mechanics 


OBJECTIVES  BY  UNIT 


Unit  7  -  Cut  cost  of.  repairs 


Objective  15 

Cut  the  cost  of  repairs 
on  machinery  using 
procedures  developed  in 
class  and  show  a  savings 
at  the  end  of  the  year 
tax  report. 


COMTENT 


A.    Machinery  cost  cutting  tools 

.    Your  operator's  manual 
.  » — oper  operation 

intenance  and  servicing 
H^r  replacement  of  vorn  parts 

.    ....      iied  lubrication  program 
\  follow  lubrication  chart  in 
Operator's  manual 

•  use  lubrication  guide  provided 
by  petroleum  dealers 

.    On-tir-a  maintenance 

•  set  up  specific  times  for  the 
maintenance  on  machines 

•  doing  own  wo::k  where  possible 
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E  D  U  C  A  T  I  0  M 

AGRICULTURAL  EQUIPMENT  REPAIR 
MocluXe   —  ■ 


01.0301.16 


Agricultural  Mechanics 


TEACHING  METHOD 


A  ,    Review  the  manu- 
facturer'a  manuals 
with  students  stress- 
ing the  importance 
ot,iqllo\ftng  recom- 
mendations for  oper-  j 
ation,  maintenance  and] 
lubrication. 

B  .    Help  develop  schedules 
for  maintenance, 
repairs,  etc. 

C   .    Obtain  petroleum 

dealers  charts  and 
encourage  students 
to  also  obtain 
sufficient  charts 
for  their  machinery. 

D  ..  Refer  to  bulletin 
reference  tf2a,  for 
cost  of  repairs  of 
specific  machines, 
also  use  reference 
itld  for  more  detail. 


STUDEHT  APPLICATION  ACTIVITY 


B 


Develop  schedules  for  uachiue 
maintenance . 

Obtain  petroleum  company 
lubrication  charts  for 
machines  .in  use  at  home. 

te^  ?ne  actual  cost  of 
machiuary  repairs  at  end 
of  year  tax  report. 


EVALUATION  PROCEDURES 


A,  Check  student's 
progress  on  basis  of 
preparation  of  main- 
tenance schedules. 

B.  .    Also  the  number  of 

lubrication  charts 
prepared  on  home 
machines . 

0.    Quis  on  repair:  cost 
problems c 
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AGRlOilLTmAL  EQniPMSm  PEPAIR  ~  01.301-1.6 

RESOURCE  MATERIALS 

A.    Books  - 

Jf^%^TnMn\^?T£^  Bainer.  Kepner.  Barger-J.  Wiley  &  Sons. 

(b)  Shop  Work  on  thr  "am.  Mi^M.  Jones,  McGraw-Hill  Book  Co. 

(c)  Engineering  Eullecin  FT-53A,  American  Oil  Co.,  Chicago,  111. 

(d)  American  Society  of  Agricultural  Ev;  • aeer's  Handbook. 


2,    Student  references 

(a)  Machines  for  Power  Farming,  Stone  and  Gulvin,  J  Wiley  &  Sons. 

(b)  Farm  tlachinerv  and  Equipment.  Harris  P.  Smith,  McGraw-Hill  Bock  Co. 

(c)  Farm  Shop  Skills,,  Sampson.  Mowery,  Kugler,  American  Tech.  Soc. 

MV  The  Operation.  Care  and  Repair  of  Farm  Machinery.  The  John  Deere  Co. 


B.    Bulletins  - 

l'»    Teacher  references 

(a)  Various  Cornell  ,:pi^Wt3iC»tions  on  repairs 
Example :    Plows-*6i  j«iiB£!3ient 

MowersH&BssEsEy  i  Adjustment 


2\    Student  references 

(a)  A-U  Tractor  Pro^j.  ^«  Sldauals  1-A. 

(b)  Machinery  Cost  euidii,  American  Oil  Co. .  Chicago  Isa-: 


16 


200 


AGPICT^THUL  HJMIPMS^IT  PBPAIR  ^^^^  ^  01.0301-16 

RESOURCE  MATERIALS  (confd) 

C.    Periodic5ils  - 

,  1..   Teacher  references 

CaV  Farm  Power  and  Equipmeat,  National  Farm  Power  and  Equipment  Dealers  Assoc, 
(b)  Implement  and  Tractor,  Technical  Publications  &  Inc.  * 


2;    Student  references 

(a)  American  Agrlnulturalist t  Ithaca,  New  York 

(b)  Hoard's  Dairyman 


Audiovisuals  - 

Various?— obtainable  from  manufacturers  s^rvicfe  departments  and/or 

local  equipment  dealers.  (Too  broad  and  varied  to  identify 
due  to  the  scope  pf  this  module.) 
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MODULE  OF  INSTRUCTION 
Title  •    AG  HTDRAULIC  SYSTEMS 


Code  -  01.0301-17 


DKSCKlKriON: 

This  module  is  dfy^i.i$nad  to  orient  the  student  on  the  broad  and 
complex  subject  of  hydraulic  syiJte-QS,    The  student  will  identify 
sophisticated  components j  explain  their  operation,  and  davalop  an  ability 
to  efficiently  and  accurately  troubleshoot  malfunctions.    Ho  will  ef fit^i.eatly 
utilize  test  equipment  to  pinpoint  the  location  of  maif unctions •  Aftsr 
loC'ilr-lag  the  lualf unctionlng  component,  he  will  accurately  repair  the 
assembly. 

Due  to  the  complexity  of  the  hydraulic  components,  each  manufactu v-  r 
utilizes  unique  designs,    The^o.  designs  rv^quire  specific  procedures  to 
follow  in  order  to  correctly  and  ef uiciently  disassemble  and  reassemble 
components.    As  a  result  of  this  complexity,  this  module  does  not  at-:?.ipt: 
outl  tne  each  proredure.    For  this  disassemble  arid  reass^  procedure 
and  specific  specifications  one  should  refer  to  the  manufacturers  shop  manual. 


Units  Time  Allocation 


Class  Other 

* 

!•  Principles  of  Hydraulics  11 

2-  Identifying  Components  and  Functions                                  6  3 

3.  Pretesting  Procedure                                                            1  2 

4.  Testing  Procedure                                                                 2  8 

5.  Repairing  Components    6 

10  20 


Revised  Jime,  1974 
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MODULE  OF  INSTRUCTION 
Title  -      AG  HYDRAULIC  SYSTEMS  Code  -  OU0301-17 

Objectives  to  be  obtained: 
The  student.,  vdll  be  able  tos 

1.  Explain  the  basic  principles  of  a  hydraulic  system. 

2.  Identify  all  major  conponents  of  a  hydraiaic  system  nnd  donr.  : 
functional  oper.-:it:ion. 

3,  Describe  pretesting  prdcediire  and  identify  pertinent  information 
necessary  for  efficient  troubleshooting • 

4,  Recognize  chancteristics  of  operation  which  are  causing  malfunctions • 
5:,    Select  proper  test  equipment  to  pinpoint  malfunctions, 

6,  Perforn  a  systematic  troubleshooting  procedure. 

7,  Efficiently  usa  avail.ible  test  equipment, 

8,  Efficiently  check  the  pump  suction  siiraiaer^and  identify  causes  of 
malfunction. 

9,  Efficiently  isolate  and  perform  tests  on  the  pump  and  main  relief  valve 
and  identify  causes  of  malfunctions, 

10,  isolate  and  perform  tests  on  cylinders  and  identify  causes  of  malfunction, 

11.  Efficiently  isolate  and  perform  tests  on  control  valves  and  identify  onuses 
of  malfunctions. 
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A  -J  R  I  C  U'L  T  U  R  A  L 
01.0301-17 


OBJEOnVES  BY  UBIT 


4- 


COHTEBT 


Unlt_l  .  Principles  of  HydrauUcsj  A.  Define  Hydraulics 


0^1 active  I  -  Explain  the 
i)inncipi  v5  of  hydraulics 


j  B.  Advantages  of  Hydraulics 

1  C.  Basic  principles 

,  Distribution  of  force  of  liqiciids 


.  Mechanical  advantage  comparidf>  with  hydraulic 
advantage 


\ 
\ 

1 

I  D.  Heat  and  hydraulics 

I 

:  E,  Horsepower  transmission  requirements 

! 

1  F,  Open  and  closed  circuits 

5  ■  •   ■  ■       ■  ■ 

*  G.  Hydraulic  Diagrams 
;         •  Pictorial 
\        ^  Schematic, 

I        .  Block 


,H.  Oils 


Types 
.  mineral 
.  vegetable 

Properties  and  characteristics 
' ,  pour  point 

,  flash  point 

,  viscosity 

,  non-corrosive 

Oil  additives 
.  anti  foam 
.  rust  inhibitor 

,  lubrication  for  close  toleran  e  areas 

BasJ.i-!  Causes  of  Maliunctlons 
.  abrasive  contaminants 
non-abrasive  contaniixw*nt6 


4 
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^EDUCATIOM 
i^oaale      AG  HYDRAULIC  SYSTEMS 


01.03U1-17 


TEACHING  METHOD 


Lecture  discussing 

.  Introduction  of  hydraulics 

♦  Diagrams 

•  Oils 

Overhead  Transparencies  or 
slides  showing 

,  oil  specs 

,  diagrams  -  schematic 

Cutaway  of  Coirponents 

Sample  components 

Hand  out  sheets  illustrating 
oil  specifications 


Read  hydraulic  diagrams -scheTna tic 
block  and/or  pictorial 

B  .  Review  hydraulic  oil  specifica- 
tions from  manufacturers. 

Maintain  terminology  list 
during  lecture  and  record 
definitions. 

,  Find  samples  of  abrasive  and 
non  abrasive  contamination 
from  a  hydraulic  system  in  use. 


STUDEHT  APPUCATIOH  ACTIVITY 


EVALUATION  PROCEDURES 


FRir 


2il 


Written 
A  .  Draw  a schematic  diagram 
of  a  typical  hydraulic 
system.  Label  each  com- 
ponent. Describe  function 
of  each  component. 

B  .  Compare  oil  specifications 
of  oils  available  locally  - 
compare  with  mfgr's  specs. 
Select  best  oil  from  local, 
source  to  meet:  mfgr,  specs, 

C  .  Select  terminology  list 
and  define  each. 


Manipulative 
On  an  assigned  unit  (tractor- 
loader)  trace  the  oil  flow. 
Draw  a  schematic  of  the  flow 
and  components  starting  at 
the  reservoir.  Identify  the 
components . 


Module        AG  HYDRMJLIC  SYSTEJg 


AGRICULTURAL 
01.0301-17 


OBJECnVBS  BY  OBIT 


Unit    2  ^  Llentifying  Component 
and  Functions 


COJUTEHT 


A. 


Obj^ective  2  -  Identify  each  major! 
hydraulic  component,  and  • 
describe  its  functional  opera ticiij 


Reservoirs 
.  Construction  of 
.  Components  of  and  purpose  of 
.  main  body 

•  suction  and  return  outlet 

•  filtercap  and  breather 
.  L»3Vel  gauge 

•  drain 

.  baffle 
.  Design  of 

•  recommended  capacity 


Hydi-aulic  l^ines 
Types  - 

•  rubber 

.  steel  tubing 

•  copper  tubing  —^ 

•  pipe-galvanised  and  black 

•  stainless  tubing 

•  plastic  tubing 

.   Cbrrect  installation  procedures 


G  Types  of  fittings 
.  Flare 

•  two  piece,  three  piece  and  inverted 
•  Flareless 

.  regular  ferrule,  inverted  ferrule,  threaded  sleeve 
and  double  compression 
Installing  procedure 


6 
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EDUCATIOH 

Module  AG  HyPRAULIC  SYSTB^ 


OL. 0301- 17 


mCHINa  METHOD 


«A,  Lecture  and  discussion  (alsc 
handout  sheets  on) 
components 
types  of 
reservoirs 
Lines 
fittings 
uil  c  raters 
pumps 

control  valves 
relief  valves 
cylinders 

parkings  and  seals 
accumulators 
hydraulic  motors 
couplers 


B.  Cutaways  of  Components 


-C  3n?nplo.  riQinponents 


STUDEHT  APPIilCATlOH  ACTIVITI 


Construct  a  typical  oil 
reservoir-inco rpo r a t -a  L 
necessary  components 


B 


Identify  various  types  of 
lines  on  an  assigned  unit 
Note  vhere  used 
Malce  up  hydraulic  circuit  of 
lines  and  components  using 
correct  installation  procedure 
Install  each  type  of  hydraulic 
line 


View  various  types  of  fittings 
samples  and  identify 


EVALUATION  PROCEDURES 


Draw  a  typical  reservoir 
Label  each  component 
Define  purpose  of  each 
component 


Manipulative- 
Ins  tall  lines  using  recommended  * 
procedure.  Explain  procedure 
list,  using  an  assign^id  unit      -  ^ 
various  types  of  lines  and  define 
location  of  each  type  in  the 
systems  by  indicating  ie 

Steel  tubing- between  ■  , 

and 


Rubber  lines -between   

and  etc. 


Select  and  identify  four  types 
o£  fittings  used  on  assigned 
tractor-loader  unit. 

Illustrate  correct  method  of 
installing  and  tightening 
fittings. 


2K) 


Module      AG  HYDRAULIC  SYSTEt^ 


AGRICULTURAL 
01.0301-17 


OBJECTIVES  BY  OBIT 


Unit  Z  (cont)  Identifying  D 
Compor-int  and  Functions 

Objective  2  (cont)  Identify  each 
major  hydraulic  component,  and 
describe  its  functional  operation^ 


i 


COBTENT 


Filters  and  Screens 
»  Purpose  of 
•  Types 

.  full  flow 

,  in  line  filter  B 
»  Components 


iE»  Oil  Coolers  (heat  exchangers) 

j        .  Purpose  of 

!     ....  Types 

j  .  air  cooled 

I  ,  water  cooled 

i        •  Component  parts 


|F.  Pumps 

Purpose  of 
.  Constr'irztioa  of 
»  Types  of 

.  positive  or  variable  displacement 

•  •  gear,  vane  or  ijiston 
.  variations 

.  internal  gear,  external  gear,  Lobe 9  gear-like 
vane,  radial  pistpn,  axial  piston,  centrifical 


fi  .  Control  Valves 
,  Purpose  of 

•  Types  of  control  valves 
.  hand  lever 

•  cam 
.  tang 

•  pilot  operated 
.  foot  operated 

,  Variables  in  value  spools 
.  spring  centered 
.  spring  offset 
.  •  detented 

•  4  way  valve 
.  Poppet  valva 
.  One  way  check  valve 
.  Flow  control  valve 

•  Pressure  reducing  orifice 
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BDUCATIOn 

Module  AG  HYDRATTLIC  SYSTEMS 


■■■■  v-v'^.-'-'-.'-i'^w-fi 


TEACHIHG  METHOD 


ERIC 


STODEHT  APPLICATION  ACTIVITX 


A  e  Change  an  oil  filter  and  clean 
screen 


B 


View  various  types  of  pumps 
id.3itl.fy  '^acli  by  name. 
Install  pump  on  a  machine 


View  various  types  of  control 
valves.  Identify  by  name. 
Install  a  control  valve  on  a 
machine. 


D.  View  sample  relief  valves. 
Identify  ^by  propler  name. 


9 
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EVALUATION  PROCEDUBES 


Dhange  an  oil  filter 


Identify  types  of  piimps  on  hand  .i- 
out  sheet,  rec^fd  type  under  ^3^^ 
each. 

Describe  purpose  of  the 

hydraulic  puTnp.        _  :   

Install  a  pump  on  a  machine.  .M^' 


Identify  types  of  control  va:lve:s|l 


on  the  tractor- loader  unit 
assigned.  Describe  their 
operational  function . 
Install  a  contml  v^lvo  on  a 
machine. 


Identify  types  of  relief  valves 
Record  correct  name  on  handout^. 

sheet.  ■.  ■  y-'-  '-'^^^^^'^'S^MA 

Draw  a  schematic  of  a  typical  '■/''■■/^ 
hydraulic  system*.  Locate  in  : 
proper  position 

•  Main  relief  valve  I\S 
.  Circuit  relief  valve       ,  ■ : -S 


Module     .   AG  HYDRAULIC.  SYSTEIvS 


AGRICULTURAL 

01.0301-17 


OBJaCTIVBS  BY  UBIT 


COHTENT 


Unit    2  (cont)  Identifying 
Component  and  Functions 

Objective  2  (cont)  Identify 
eacb    ajor  hydraulic  component, 
and  describe  its  functional 
operation. 


jH, 


Relief  Valves 
Purpose  of 
.  Types 

•  cartridge 

•  ball  and  spring 
«  poppet 

•  pilot 

.  circuit  relief 

•  main  relief 
Variables 

•  adjustable 

•  nonad jus table 


jl.  Cylinders 

'        .  Purpose  of 

'        ,  Classifications 

.  single  acting 
\  .  double  acting 

.  double  rod  cylinder 

•  telescoping 
I             •  rotary 

i      * .  Piston  seals 
I  purpose  of 

j  .  types  of 

\  .  automotive  type 

.  multiple  vee 
.  lip  or  cup 

.  O'Ring  w/  backup  washer 

.  Pod  packing 

•  purpose 
,  types  of 

.  multiple  vee 
•  adjustable  wrap  around 
.  O'Ring 
•  Operation  principles 


-2-1-9 


10 


pDUCATIOH 
Hodule    AG  HYDRAULIC  SYSTELB 


0U030U17 


TEACHINO  MBTBOD 


STUDEHT  APPLICATIOH  ACTIVITY 


A,  View  sample  cylinders,  identify 
by  proper  name, 

B.  Remove  and  install  a  cylinder  oti 
a  machine. ' 


A.  View  sample  packings,  seals 
and  identify. 

B.  Remove  and  install  seals, 
O'Ring,  packing 


EVALUATION  PROCEDURES; 


Identify  various  types  of 
cylinders  in  the  shop.  Describe 
unit  located  on  and  where 
located  on  the  machine. 

Identify/types  of  cylinders 
on  handout  sheet  recording 
name  under  each  illustration. 


Identify  type  of  seals  used 
shown  on  handout  sheet. 

Record  correct  type  below 

illustration. 

Install  seals,  packing  and 
0' Rings 


9^ 
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ERLC 


o  o  n 


OU0301-17 


OBJECTIVES  BY  URIT 


Unit    2  (cont)  Identifying 
Component  and  Functions 

Objective  2  (cont)  Identify 
each  major  hydraulic  component, 
and  describe  its  functional 
operation. 


COBTERT 


Accumulation 
•  Purpose 
,  Types 

.  Operational  principles 
.  bag  type  gas  loaded 
,  diaplragmgas  loaded 
.  spring  loaded 
,  weight  loaded 
,  non-separated 


K 


Hydraulic  Motors 
,  Purpose  of 
,  Types  of 
•vane 

radial  piston 
,  Operation  of 

.  Similarity  to  hydraulic  pump 


p  axial  piston 
g  ear  type 


L.,  Hose  couplers 
,  Purpose  of 
.  Types  of 
,  quick 
.  breakaway 
,  construction  of 
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12 


01,0301-17 


mtSHIHG  METHOD 


h 


/iew  samples  of  apr^^^iaiiiators 

Recharge  and  gas  accumulator 

View  handout,  sheet  showing  var- 
ious types  of  accumulators 


WfWamm  PROCEMJBES 


A-  View  samples  of  hydraulic  mo tori 

B.  View  handout  sheet  showing  type 
of  and  hydraulic  motors. 


Ao  On  handour  sheet  identify 
t^^pes  of  ^accumulators  and 
recan^*  under  each. 

B«  De£iv/(,,  purpose  of  an 

acqaii^»;;Vvditor 

C.  Rech^^,       a  gas  accumulator  ^ 
Tes  cumulator 
Inst  il  on  a  machine 


On  handout  sheet  identify  types 
of  hydraulic  motors  and  record 
under  each. 


13 
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Module       AG  HYDRAULIC  SrSTHg 


AGRICULTURAL 

OU0301-17 


OBJECTIVES  BY  USIT 


COBTERT 


Unit  3     -  Pretesting  Trouible- 
shooting  Procedure 

Objective  3  -  Explain  pretesting 
procedure  and  identify  pertinent 
information  necessary  for 
troubl eshoo  t  i  ng • 


2fel955iiY'':LJt-""  I^<2-ogni.'2e 
characteristics  of  operation  whicjiF 
are  causing  malfunctions. 


Objective  5  -  Select  proper 
test  equipment  to  pinpoint 
malfunctions 


A    <^6vle^»*t^r^ihejnatlcof  system  concernet: 

i  Bxcp^^n  and  identify  each  component  and  its  proper 
Qf^^tion  characteristics 

B.  '^■  tomer  complaxnts  ' 

^,        ;»7trv<i  operation  duplicating  malfunction 

X        >^  -cvi\aracteristics 

'^UiPitl  inspection  of  all  components 

'i^t  ^^.;/firdrpment 
'*  V\\fz^tGEt-e  of 

•  QiV-ierHition  of  equipment  available 
j,^^       m  O^tlEET  equipment  not  available  in  shop  can  be  used  if 
^4ad'  when  obtained 

:ain  pertinent  specifications  required  for  trouble- 
shooting from  manufacturers  shop  manual 

^  Getilons  per  minute  output 
.  „  Relief  valive  pressures  -  working  pressures 

H.  Sa^fety  precautions 

I.  Terminologies 


14 
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EDOCATIOM 

Mo^e  AG  HTDRAULIC  CTSTEtjS 


01.03011 17 


TZkCSnSG  METHOD 


Lecture  and  Demcmstratxng 
A  .  Correct  Procedure 

schematic 


A. 
f  B. 
C. 


it- 
D. 


review 

customers  description  o 
explanation  of  malfunc- 
tion 

review  manufacturers 
specifications 
observe  operation  of 
system  indicating  undes 
able  characteristics 
systematic  troubleshoot 
ing  procedure 

start  at  the  system 
reservoir,  to  pumpjto 
relief  valve,  etc. 
(use  process  of 
elimination  by  isola- 
tion of  each  individ- 
ual component)  from 
other  portion  of 
circuit. 
.  explain  operation  of  test 
equipment 
,  flow  rater-pressure 
gauge,  etc. 
.  safety  procedure 
Demonstrate 

— B    0 p er a t i o  n-a nd-hoo kup    f — 
flow  rater 
C  .  Operation  of  Pressure 
Gauge 

D  ,  Systematic  procedure 

Overhead  Tran^arencies  or 

slides  showit^ 
B  ,  Various  asditional 

hydraulic  test  equipment 


STODSBT  AEPUCATIOH  ACTIVITr 


Study  achcmatic  diagram  on 
system  concerned 

List  customer  description  of  mal 
function  on  shop  work  order 

From  shop  manual  obtain 
pertinent  information  on 
specifications  record. 

List  undesirable  characteristic! 
from  observance  of  operation 
record  on  shop  work  order 


ISVAUiJidXitt*  PROCEDiaaES 


E. 

F.  Add  terminologies  to  list 


Perform  actual  systematic 
procedure 


Written  cr  'aral 

A.  Explaiim  tiiB  ac^e^^tlc 

diagri^'i':^^^  ident±fy^ 
compout^P!^^  and  esqplain 
operaticoEcl  functions  of 
each  ma^n^rr  compoirent. 

B.  Assl^r  tfEOit  to  student 

.  Ll^-oiSgr's  specifications 
,  List  customer  description 

and  your  observance  of 

chErracteristxcs  of  mal- 

funirtion 
.  Recite  definition  of 

terminologies 
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AGRICULTURAL 


Module 


AG  ffifDEMiLlG  SYSmB 


01  .0301-17" 


OBJECTIVES  M  UBET 


(KWfEBT 


Unit  3     -  Testing  Erocedus^  ^A. 
Obj^ftct  Lve  o  -  Perfotm  a  s^r^xemait^ 
troubles  hooting  procedure*.  ^ 

Objective  7  -  Ef f Iciently ::2se  j 
availahLe  hydraulic  test:^uip-  * 


Systematic  Er£u:edure  ^.Suaii:t  a  Pump  Suction  StrrBSn^^-iv) 


ment* 


Objective  8  -  Efficiently  check    |  A- 
the  pump  suction  strainer  and  ' 
identify  cause  of  malfunction,  j 

I 


Check  pump  smctt.un  strainer  at  "A" 
.  Clogged  screen 

.  Reinstallation  -  check  all  joints  for  air  leaks 
.  Oil  level  -  (at  least  2*'  above  screen  rainimumi) 


<5uct<on 


npp:  

RtU^  Va'yt 


f 
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B  DU  C  A  T  I  O  a 


01,0301^17 


TEACHI1^METH0U 


STUDEHT  APPLICHSBO®^  ACTIVITY 


Lecture  OTcl  Demon:- 'raui  ^ii  i^JA*  Perform  troubilie^o citing  procedu: 

QoTx^Bzt  procednre  ■(USE-         ^       in  systematic -^wai    on  suction  IJ. 
axtgghed  diaRram  of  gy^£aniailS^  List  of  manufraiiiirriEBrs  spec 


::e       Explain  systematic 

procedure  and  why  this 
ifications    is  best  way. 


compare  with 
EL^  Determine  cause 
c^Mii^liig  clogged 


results 
contamination 
ainer. 


EVALUATION  PROCEDURES 


27 
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Moduae     ■         HTDRAULIC  SYgEEMS 


A  G'B  ICULTURAL 

01.0301-17 


OBJBCnVES  BY  UHIT 


Unit  4    ■  Testing  Procedure 

Objective  9  -  Efficianrtly  isolate 
and  perform  tests  on  pump  and 
main  ^relief  valve  and  identify 
causes  of  a  malfunction 


COaZERT 


A,  Install  flow^^tsr  or  pressure  gauge  at  "C"  between  pump 
and  main  relissf  wsLve  if  cleaning  strainer  did  inot  over- 
come proMeas^ 

B*  Isolate  Dpurop  and  .main  relief  xjcalv^e  from  csoraplete  circuit 
by  instailiiag  ^.plug  at 
Note:  all  oil  ffrom  pump  must  go  thru  relief  valve 
23nd  ratam  to  reservoix 

C  .  Obseirve  :£low  and/or  pressure  on  test  gauges 

•  If  gauges  imeet  specifications,  pump  and  relief  valve 

•  K  gauges  (ifcoi  NOT  meet  specs  ,  problem  is  in  one  of 
components-,^  Jiia in  reliex  n3zr  pump 

.  If  #2  above- ifmrther  tes^ts  xequxred 

•  DisccDOTect^^*^'*  and  attaE&  hose,  Rmr/:hose  to  reservoir 
f  i  1  laxr  opessmg 

•  Obsaxve  firaa  or  check  (SK  from  pump.  Also  adjust  relief 
vairve  :£rom  jLiov  setting       maximums  specif  ied  setting 
If  Slow  is  jmll  hose  or  E3PM  is  UF  to  specifications 
uncferrreliei  valve  pressure.    Pump  OK,  If         a  mil 
f  loBsc:  or  GEM  specs  .  Pump       mali&inctioning  -  Replace  pump^ 

*  -  If  ^5slief  par^sure  per  s p eci fif  m Hsms-  c an  be  reached  - 
ReLs^f  valve  OK.  If  piasssure  cain  OTct  be  obtained ,  repair 
oT -replace  relief  valve. 

E.  If  pum  'a'xid  relief  valve  OK:;^  -problem  is  further  down  jsr^to: 
in  the  i-lrruit. 


1^8 
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ERIC 


BDUCASIOH 

^j^J4^1e  AG  HxDRAULIC  SYSTEMS 


0C^03Q1r-17 


TEACHIIIG  METBOD 


Demonstrate 

Opeifation  and  hookup  of  f lov^ 
rater  installing  In  line 

Systematic  procedure 


A  .  Perform  pump  and  main  relief: 
valve  test 

B.»  Add  to  termimiailogy  list 

C  .  Determine  ceoase  of  failure 


OTAIiHATION  :PR0CEDURES 


A  Assign  uniito  student 

,  list  specifications  for 
manual 

Perform;  te^t  procedure 
«  locate  iiuallEunction  component 
,  Use  test  equipment 
«  Repair  component  per  mfgr# 

shop  flat    rate  time 


Module      AG  ICTRAXJLIi:  :SYSTErjS 


AGRICULTURAL 
01.0301-17 


OBJECTIVES  nr  UllT 


C0iaT2HT 


T 


Unit  4   «  Testing  Procedure 

Objective  10  -  Isolate  and 
perform  leakage  tests  on 
hydraulic  cylinders  and  identify 
. causes  of  malfunction 


.  Cylinder  leakage  test-Piston  packing  or  piston  seals. 
Disconnect  line  at  "J"  apply  specifications  relief 
valve  pressure  on  piston  end  of  cylinder.  If  oil  is 
forced  out  or  leaks  out  of  disconnected  line  at  "J", 
oil  is    bypassing  the  piston  from  the  piston  end  of 
the  cylinder. 

Reverse  Procedure 
Reconnect  line  at  '*J"  and  disconnect  line  at  "I'*.  Apply 
specified  relief  pressure  on  rod  end  of  cylinder.  If 
oil  leaks  out  or  is  forced  out  at  "l",  oil  is  by- 
passing piston  from  the  rod  end  of  the  cylinder.  Repair 
or  replace  piston  seals.  Recommend  line  at  "I". 

Q.  Follow  same  procedure  on  other  cylinders  in  the  system 


Objectives  U  -  Efficiently 
isolate  and  perform  leakage  test! 
on  hydraulic  control  T^lve  and  tq 
identify  causes  of  malfunctions 


♦  H« Apply  relief  valve  pressure  on  a  rod  end  of  a  specific 
'      cylinder  by  actuating  a  control  valve.  Disconnect  line 
beyond  the  control  valve  at  "g".  If  oil  leaks  or  pressui e 
reduces  out  of  rod  end  of  cylinder,  the  control  spool 
for  that  circuit  is  damaged  or  wrn  or  a  seal  on  the 
j/a  1  ve  ^s  poo  L  i  s^.,Leaking  •  


1 

(  ^  ,  .   ^  

i  REVERSE  PROCEDURE  FOR  piston  end  of  control  valve 

I 
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^EDUCATION 

Module         AG  HyPRAULIC  SYSTEMS 


01.0301-17 


TEACHIHG  METHOD 


Demonstrate  and  discuss 
•  Procedure  for  cylinder 
leakage  test 

Terminologies 


Demonstrate  and  Discuss 
.  Leakage  test  on  control 
valve 


ermine  1  o  gi  e  s 


STODEHT  APPLICATION  ACTIVITy 


A«  Test  a  cylinder  for  leakage 
past  piston 

B«  Hook  up  correct  test  equipment 

C.  Add  to  terminology  list 

D.  Determine  cause  of  failure 


Perform  leakage  test  on  each  centre 
valve  in  the  system. 

Hook--up-^correct~test  ..equipment — 


EVAUIATION  PROCEDURES 


A.  Perform  test  and  analyze 
results, 

B.  Repair  cylinder  per  mfgr's, 
specifications  and  procedure* 

C.  Terminologies 


1  Perform  test  and  analyze  results 

Perform  repair  on  control  valve 
 p  e  r_  m  f  gr-Ls_rec  ommen  d.ed^ 


Check  control  valve  spool  diameter 
per  mfgr's  specification  w/  micro- 
meter 

Add  to  terminology  list 
Determine  cause  of  failure 


procedure  and  specifications 
Terminologies 


-  id 


Module,  AG  HYDRAULIC  SYSTEMS 


AGRICULTURAL 
01,0301'>17  


Unit 


Repairing  Components 


COBTZRT 


T 


NOTE:  Specific  information  concerning  disassemble  and 

reassemble  procedure,  and  specifications  

should  be  obtained  from  the  Manufacturers  Shop 
Manual 


Generalization  of  Service  Procedure 
A  .  Installing  and  removal  seals  procedure 
B  •  Installing  and  removal  0' Rings  procedure 
C  *  Checking  removing  and  reinstalling  relief  valve  seats 
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.BDUCATIOH 
Module  AG  SYDRAULIC , SYSTE2g_ 


0U0301-17 


TEACBIKG  HB!!!^OD 


Ind  Ivldua 1  Ins  true  t ion 

General  discussion  by  componer 
concerning  disassembly  and  re4.s 
general iza tion 

Safety  Precautions 


SaODEBT  APECDCATION  ACTIVITy 


A.  Obtaztn  repairing  procedvjjres 
frcgnTTPf grs ,  manual 


ts 

;sembly-3»  Disassemble  and  reassembL 
camposients 

(Tf.  Inspect  components 

I/*  Measure  components 

IS,,  Add  to  terminology  list 


EVALUATION  PROCEDURES 


A ,  Assign  components  for 
repair 

•  Obtain  mfgrs, procedures 
.Outline  procedure 
.List  malfunction 
characteristics 

B.  Test  oral  or  written  on 
hydraulic  terminologies 

C»  Test  oral  or  written  on 
hydraulic  safety  pre- 
cautions 
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MODULE  OF  INSTRUCTION 


Title  -    AG  mOlUULIG  SYSmiS  Code  -  01.0301-17 


RESOURCE  MATERIALS 


Books: 

Mobile  Hydraulics  Manual.  M.  2990. S  Spervy  Rand  Corporation.  Troy, 

Michigan.  48084 

Tractors  and  Crawlers,  Eshelman.  American  Technical  Society.  Chicago. 
Fundamentals  of  Service  -  hydraulics .  by  John  Deere  Co.  Moline,  111. 
Operation  and  Care  of  Hydraulic  Machinery.  Texaco,  Inc.  135  East  42nd  St., 

'■  New  York,  N.  Y.  10017     ,  . 

Mobile  Hydraulic  Testing.  R.  E.  Glenn.  J.  E.  Blinn.  American  Technical 

Society. 

Massey  Ferguson  Inc.  capsule  #6  -  Hydraulic  Theory  and  Application  Form 

#ST-1002    4/68  3  &  L 


Audio visuals; 

Fundamentals  of  Servize  -  Hydraulics  Visuals.  John  Deere  Co., Moline,  111. 
Master  Set  of  Slides  on  Hydraulics.    International  Harvester  Co.  Implement 

Dept.    180  N.  Michigan  Ave.,  Chicago,  111* 
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MODULE  OF  INSTRUCTION 

Title  -     TILLAGE  EQUIPMENT 


Code  -  01.0301-18 


OKSCKiniON: 


This  module  will  enable  the  student  to  understand  the  operation, 
service,  adjustment  and  repair  of  common  tillage  equipment.  Students 
will  perform  skills  in  the  shop  and  in  the  field  using  operating  and 
service  manuals  and  suitable  shop  tools  or  equi,>CTcnt. 

He  will  learn  to  correctly  hitch  the  equipment  to  the  tractor  and 
to  properly  adjust  the  hitch.     Included  will  be  practice  on  various  types 
of  moldboard  and  disc  plows,  harrows,  field  cultivators,  rollers  and  other 
specialized  tillage  equipment. 


>JAJOR  DIVISIONS  OR  UNITS  OF  CONTENT 

Time  Allocations 


Class 

Other 

1, 

Types  of  Tillage  Equipment 

1 

1 

2. 

Parts  Identification  . 

1 

2 

3, 

Types  of  Hitches  and  Hitching 

1 

2 

4. 

Use  of  Operators  and  Service  Manuals 

1 

1 

5. 

Adjusting  Tillage  Equipment 

1 

12 

6. 

Trouble-Shooting  and  Storage 

1 

6 

6 

24 
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MODULE  OF  INSTRUCTION 


Title        TILLAGE  EQUIPMENT  Code  -  01.0301-18 

Objectives  to  be  obtained: 
The  student  will  be  able  to: 

1.  Identify  the  types  of  tillage  equipment  that  he  will  come  in  contact 
with  in  the  field  or  a  dealers'  inventory,  to  the  satisfaction  of  tl\^ 
instructor. 

2.  Correctly  identify  the  important  parts  of  tillage  equipment  and  the 
function  of  each  part  to  the  satisfaction  of  the  instructor. 

3.  Properly  adjust  the  hitch  and  hitch  the  piece  of  equipment  properly 

so  that  it  will  operate  according  to  the  manufacturers*  specif icatioj^^^ 

4.  Develop  an  ability  to  read  and  use  the  operators'  and  service  manual^ 
provided  with  the  equipment  when  operating,  servicing  and/or  adjustii;^^ 
the  equipment  in  the  shop  or  the  field. 

5.  Under  shop  and  field  conditions,  make ^ the  necessary  adjustments  to  t\^^ 
equipment  which  will  make  it  perform  properly  according  to  the 
manufacturers*  specifications  and  the  satisfaction  of  the  instructor/ 

6.  Trouble-shoot  a  malfunctioning  machine  in  the  shop  or  the  field,  di^^^^^^ 
and  correct  the  troubie. 

7.  Perform  the  jobs  necessary  to  store  the  equipment  for  the  off-seasor\ 
with  materials  and  equipment  provided  in  the  shop. 
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Code  - 


litle  - 


01.0301-18 
TILLAGE  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  1  -  Types  of  Tillage 

Equipment 

Objective  1 

Identify  the  t>pes  of  tillage 
equipment  that  he  will  come  in 
contact  with  in  the  field  or  a 
dealers'  inventory >  to  the 
satisfaction  of  the  instructor. 


A.    Primary  tillage  equipment 


Moldboard  plows 
trailing 
setni -mounted 
integral-mounted 


Disc  plows 
trailing 
:>  mi -mounted 


xntegral-mounted 
•  Rotary 

.    pull  auxiliary  engine 
.    pull  PTO  driven 

self-propelled 
Chisel  and  sobsurface 
B.    Secorida.'.y  tillage  equipment 
Harrows 
disc 

spike-tooth 
spring-tooth 
Land  rollers  and  pulverizers 
.    Field  cultivators 


Rotary  hoes 


23f) 
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ERIC 


EDUCATION 


01.0301-18 


TILLAGE  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Class  discussion  -  review 
text  Farm  Machinery  and 
Equipment;  also  manual 
"Plows  and  Plowing,*'  Ohio 
State  University. 

B.  Prepare  a  field  trip  to 
local  farms  and/or  dealer- 
ship to  become  familiar 
with  the  various  types  of 
plows . 

Q*     Set-up  a  schedule  of  pickup 
of  students'  home  farm 
•   equipment  for  use  in  the 
shop  or  lab. 


Class  discussion  -  review 
text  Farm  Machinery  and 
Equipment ;  also  manual 
•'Plows  and  Plowing,  »'  Ohio 
State  University. 
B.    Prepare  a  field  trip  to 

local  farms  and/or  dealer- 
ship to  become  familiar 
with  the  various  types  of 
I  plo(^s; 

jc.     Set-up  a  schedule  of  pickup 
I        of  students'  home  farm 
equipment  for  use  in  the 
shop  or  lab. 


B. 


C. 


Review  information  in  text 
provided  by  instructor  - 
Farm  Machinery  and 
Equipment. 

Identify  various  equipment 
found  on  local  farms  or 
dealerships '  lot. 
Provide  ^a  piece  of 
equipment  for  use  in  the 
school  shop  or  lab. 


A. 


Review  information  in  text 
provided  by  instructor  - 
Farm  Machinery  and 
Equipment. 

Identify  various  equipment 
found  on  local  farms  or 
dealerships '  lot. 
Provide  a  piece  of 
equipment  for  use  in  the 
school  shop  or  lab. 


A. 
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students  identify 
the  various  types 
of  tillage  equip- 
ment in  a  dealer- 
ship lot  either 
orally  or  on  a 
sheet  of  paper. 


Students  identify 
the  various  types 
of  tillage  equip- 
ment in  a  dealer- 
ship lot  either 
orally  or  on  a 
sheet  of  paper. 


S 


Code  .  01.0301-18 

litle  -    XILIAGE  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  2  -  Parts  Identification  

Objective  2 

Correctly  identify  the  important 
parts  of  tillage  equipment  and 
the  function  of  each  part  to  the 
satisfaction  of  the  instructor • 


ERLC 


CONTENT 


Ho    Primary  tillage  equipment 
Example:    Moldboard  plow 


Part 
Beam 


Frog 


Share 


Moldboard 
landslide 


Etc. 


Function 

The  frame  that  holds  the  plow 
bottoms  in  the  correct  position. 

That  part  of  the  plow  to  which 
all  other  bottom  parts  are 
bolted. 

That  part  of  the  plow  bottom  thai 
cuts  the  underside  of  the  furrow 
slice  away  from  the  land. 

Turns  the  furrow  slice  on  adge* 

The  long  Sat  metal  piece  which 
absorbs  the  side  for^^s  crefiSSzed 
when  the  furrow  is  tmrn^vd  and 
levels  the  plow  bottam  into  a 
free  floating  positiCT- 
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EDUCATION 


01.0301-18 
TILLAGE  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 


CTUDE.NT  APPLICATION  ACT-IVlf  lES 


EVALUATION  PROCEDURES 


A.  Use  overhead  projector  and 
transparencies,  parts 
manuals,  etc.  to  show  the 
yarioas  parts  of  equipment 
to  students . 

B.  Usirijg  disassembled  machine 
give  proper  identification 
of  parts  to  students. 

C.  Have  students  identify  parts 
of  their  assigned  machines. 


Identify  parts  of  machines 
assigned  following  review 
of  information  provided  by 
instructor. 

Learn  the  function  of  each 
part  of  the  equipment 
being  studied. 


A.  Use  ditto  sheets 
with  pictures  or 
diagrams  of 
machine  parts  for 
students^to  fill  in 
name  of  parts  of 
machines. 

B.  Ask  the  student  to 
describe  the 
function  of  the 
rparts  orally 
(picfed  at  random^. 
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Code  -        01.0301-18  ^ 

^  ^  AGRICULTURAL 

litle  -      TILLAGE  EQUIPMENT 


OBJECTIVES  BY  UNIT 

CONTENT 

Unit  3  -  Types  of  Hitches  and 

A.    Moldboard  plav7  hitches 

"Hitching. 

•    Trailing  plow 

Object.ive  3 

.    vertical  line  of  draft 

Properly  adjust  the  hitch  and  hitch 

horizontal  line  of  draft 

the  piece  of  equipment  properly 

.  .  center  of  load 

so  that  it  will  operate  according 

side  draft 

to  the  manuMcturers*  specifi- 

S:eini-mounted  plows 

cations. 

integral-mounted  plows 

.    Disc  plows 

.    Tandem  and  multiple  unit  hitches 

Spring  release  hitches 

2  4  0 


8 


.EDUCATIOH 
} 


01.0301.18 


TEACHING  METHOD 


A.  Review  text  Machines 
•    for::Power  Farming Pages 

I54  to  167  also  Plows  and 
Plowing,  Manual  page 
32  to  36  and  59  to  102. 

B.  Prepare  ditto  sheets  for 
use  by  students  from 
illustrations  given  in 
Plows  and  Plowing  Manual. 

C.  Demonstrate  the  determina 
tion  of  tlje  draft  points 
on  the  equipment  brought 
into  the  shop  for  this 

'  module. 


Demonstrate  using  the 
operators  manual  provided 
the  proper  method  of  hitch 
ing  the  various  types  of 
equipment... 


STODEHT  APPLICATIOH  ACTIVITY 


A.  Using  information  provided,  by' 
the  instructor  and  found  in  the 
references  determine  the  draft 
lines :and  correct  maladjust- 
ments. 

B.  Use  owner/operator  manual  and 
attachior  hitch  implements  as 
per  -instructions. 


^41 


EVACUATION  PROCEDURES 


A.  Have  students,  locate  the  

various  lines  of  draft: 
involved  on  their  assigned 
piece  of  equipment  in  an  oral 
report . 

B.  Student  should  attach  their 
assigned  item  of  equipment 

to  a  tractor  safely  and  accord 
ing  to  the  manufacturers ' 
specifications. 


Module 


TILLAGE  EQUXPMEOT 


A  G  R  I  C  Tl  ^  T  URAL 

01.03^-18  


OBJECTIVES  BY  UHIT 


COHTEBT 


Unit  4  - 

Use  of  operators'  and  ser^ 
vice  manuals. 

Objective  A 

Develop  an  ability  to  read 
and  use  the  operators'  and 
service  manuals  provided  witt 
the  equipment  when  operatingJ 
servicing  arid/or  adjusting 
the  equipment  in  the  shop 
or  the  field. 


A.  Operators'  manual  information 

.  Machine  specifications 

.  Lubrication 

.  Operation 

*  Adjustments 

.  Trouble-shooting 

.  Attachments 

.  Setting  up  instructions 

B.  Dealers  Service  Manual 

.  Disassembly 
.  Inspection 
.  Repair 

.  Reassembly  procedure 
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ERIC 


BDUCATIOH 

^feaiilft  TILLAGE  EQUIPMENT 


01 ,0^01 -Ifl- 


TSACHING  METHOD 


A*  Demonstrate  the  use 
of  the  operators 
and  service  manuals 
in  making  adjustments 
and  repairs  on  the 
equipment  in  shop. 

B.  Have  a  lubrication 
specialist  from  a 
major  line  oil  company 
speak  on  and  demon- 
strate use  of  iJdl® 
and  greases  for  farm 
equipment • 


STUDEHT  APPUCATIOB  ACTIVITy 


ITr3  the  operators*  manual  for 
assigned  machine  and  lubricate, 
adjust  and/or  repair  the  ma- 
chine. 

Select  and  use  the  recommended 
lubricants  and  lubricating 
equipment  for  lubrication  of 
machine  assigned. 


EVAUimON  PROCEDURES 


Check  students'  ability  to 
use  the-operators'  manual  r'^--^ 
to  locate  specific  informa-  • 
tion  on  an  adjustment  arid 
then  make  the  adjustment 
according  to  recommendations 
given. 
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ERIC 


litle  ' 


01,0301-18 
TILIAGE  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  5  -  Adjusting  Tillage 

Equipment 

Objective  5 

Under  shop  and  f  ield  99nd i t ions , 
make  the  necessary  adjustments 
-to  the  equipment  which  will  make 
it  perform  properly  according  to 
the  manufacturers*  specifications 
and  the  satisfaction  of  the 
instructor. 


A.  Plows 

Depth  control  adjustments 

trailer  plows 
•    semi -mounted 
'Z     integral-mbiin  -       -  - 

.    Width  of  cut-adjustment 
Leveling  -  adjustment  ♦ 
.  Hitch 

.    Coulters  and  other  trash  covering  devices 
Gauge  wheels 
B-.    Disc  -  adjustments  for: 
.    Single  action 
Double  action 
.  Off-set 
C.  Harrows 


ERIC 
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12 


wB  D  U  C  A  T  I  O  H 
HodUle       TILLAGE  EJQUIEMENT 


01. 0.-^01-18 


TEACHING  METHOD 


Refer  to  manual  - 
Plowg  anj[^Pl owing, 
Ohio  State  University, 
Pages  103-12^.  ' 


B.  Make  ditto  sheets  and 
overhead  transparencies 
of  the  forms  on  pages 
116  and  also  page  120 
for  use  in  this  exer- 
cise. 

C.  Demonstrate  the  method 
of  adjustment  recommend 
ed  in  the  Owner' s 
Manual  using  machirtt;s 
in  the  shop. 


STUDEHT  APPLICATIOH  ACTIVITy 


Follow  information  provided 
by~-instructor  and  that  found - 
in  the  operators'  manual  to 
make  adjustments  to  the  speci- 
fications set  by  the  manu- 
facturer. 

Use  the  ditto  sheets  provided 
as  a  guide  to  perform  the 
adjus.t.ments  needed  on  the 
machi  ne„.as  si  gned . 


A.  Check  adjustments  made  by 

 student  to  determine-hi s  — -  ™ 

ability  to  follow  printed  ' 
instructions  as  recommended 
by  the  manufacturer. 

3,  Check  operation  of  machine 

following  adjustment  as  to  its 
proper  function  in  accordance 
with  specifications. 
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EVALUATION  PROCEDUBES 


ERIC 


jAe  -        01 •0301 -18 

itle  -      TILLAGE  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  M  UNIT 

Unit  6  -  Trouble-Shooting  and 
Storage. 
Objective  6 

Trouble-shoot- a  malfunctioning, 
machine  in  the  shop  or  the  field, 
diagnose  and  correct  the  trouble.* 


Diagnosing  guide 
.    Know  the  system 

.    understand  how  the  machine  is  designed 
to  work. 
.    Ask  the owner / operator 

.    discuss  malfunctions  with  the  person 
using  the  machine 
.    Inspect  the  machine 

.    look  the  machine  over  to  locate  the 
possible  cause  of  trouble 
.    Operate  the  machine 

, run  the  machine  in  the  shop  or  field  to 
check  for  the  difficulty 
.    List  the  possible  causes 

.    make  a  list  of  the  causes  from  the  chart 
in  the  Owner's  Manual 
.    Reach  a  conclusion 

*    decide  on  the  probable  cause 
Test  your  conclusion 

. make  the  ad jus tm^  check  out 

operation 
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DUCATIOn 


0 

Module  TILLAGE  EQUIPMENT 


01.0301-18 


TEACHING  METHOD 


ERIC 


Discuss  the  use  of  . 
the  diagnosing  guide 
for  trouble-shooting 
of  any  equipment  pro- 
blem or  malrfunction. 

Prepare  ditto  sheet 
outlines  of  the  diag- 
nosing guide  for  stu- 
dents use* 

Demonstrate  the  actual 
trouble-shooting  pro 
cedure  using  the  guide 
on  a  machine  in  the 
shop. 

Point  out  the  section 
of  the  Owner/Opera- 
tors' Manual  on  the 
trouble-shooting  or 
field  problem  recom- 
mendations . 


STUDEHT  APPLICATIOK  ACTIVITy 


A.  Make  use  of  the  diagnosing 
guide  discussed  and  provided 
by  the  instructor  to  trouble- 
shoot  a  problem  with  the  assign 
ed  machine. 

B.  Locate  the  problem  in  another 
machine  other  than  the  one 
assigned  and  correct  the  mal- 
function; 


EVAWIATION  PROCEDURES 


247 


A,  Check  the  students'  ability 
to  follow  the  trouble-shoot- 
ing procedure  and  correct 
the  mal -function  found  in 
his  assigned  machine. 

B.  Have  the  student  check  out 
a  problem  found  in  another 
machine  and  correct  it  to 
the  manufacturers^  specifi- 
cations . 


15 


Module 


TILLAGE  EQUIPMENT 


AG  RICULTUR'AL 

01.0-^01-18   


OBJECTTVBS  BY  UHIT  1 

A.  Preparation  for  storage 

Objective  7 

.  Clean  the  machine  or  equipment. 

Perform  the  jobs  necessary  to 

.  Inspect  the  equipment  for  broken  or  worn  ptfrts. 

store  the  equipment  for  the  off- 

, Order  replacement  parts • 

season  with  materials  and  equip- 

mpn^  nrovided  in  the  stiop  to  his 

.  Lubricate  the  machine 

and  the  instructors  satisfaction 

.  check  gear  cases,  etc. 

.  pressure  lubricate  all  fittings 

.  Examine  exposed  metal  surfaces 

.  place  guards  over  any  sharp  edges. 

.  Block  up  machine 

1                .  remove  weight  from  tires  and  wheels. 

I           .  Paint  bare  or  exposed  surfaces  or  coat  with  a  pro- 

1              tective  material. 
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ERIC 


BDUCATXON 

fnodulo  TILLAGE  EQUIPMENT 


01,0301-18 


TEACHING  WmOD 

STUDEBT  APPLICAT^COH  ACTIVITI 

EVALUATION  FROCEDURES 

A.  Discuss  the  storage 
procedures  for  the 
various  equipment 
assigned  to  students. 

A-  Prepare  the  assigned  machine 
for  storage  following  the  pro- 
cedure outlined  by  the  instruc- 
tor. 

A.  Check  the  machine  prepared 
by  the  student  for  storage 
and  mark  progress  chart  for 
completion. 

B.  Demonstrate  the  proper 
protection  of/or  for 
both  inside  and  outside 
storage. 

•  

• 

• 
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ERIC 


MODULE  OF  INSTRUCTION 


Title  -      TILLAGE  EQUIPMENT  Code  -  01.0301-18 


RESOURCE  MATERIALS 

Books  -     1.  Teacher  references  „  n  - 

a)  Principles  of  Farm  Machinery,  Bainer,  Kepner,  Barger  - 

J.  Wiley  &  Sons 

b)  Farm  Machinery  and  Equipment,  Smith,  McGraw-Hill  Co, 

c)  Kntrineering  Bulletin  FT-53A,  American  Oil  Company 

d)  Mechanics  in  Agriculture,  Lloyd  J.  Phipps,  the  Interstate. 

2.  Student  references  ^    ,„ ,       s  c  o 

a)  M«.h,-nR..;  for  Power  Farming,  Stove- and  Gulvin,  J.  Wiley  &  Sons 

b)  Farm  Shop  Skills,  Samps^  Mowery,  Kugler,  American  Tech,  Soc. 

c)  The  Operatio^T^re  and  Repair  of  Farm  Machinery.  John  Deere  Co. 

Bulletins  - 

1.  Teacher  references  ,,. ,  i. 
a)  E1176  Tillage:     Basic  Principles  and  Techniques,  Wilson  i. 

Winkelbleck,  Cornell  University. 
'  b)  Af^dex  7^  Plows  and  Plowing,  Staff,  Ohio  State  University 

2.  Student  references  , 

a)  Machine  Owner/Operator  Manuals,  Manufacturers  . 

b)  ^-H  Tractor  Program  Manual  1-^. 

Periodicals  - 

Dealers  Association  .        _  • 

b)  Tn^plement  and  Tractor,  Technical  Publications  Inc. 

2.  Student  references  „  i 

a)  American  Agriculturalist,  Ithaca,  New  York 

b)  Hnfl.rd's  Dairymen, 

Audi ovi sua Is  - 

Various  -  Obtainable  from  manufacturers  service  departments  and/or 
local  equipment  dealers. 

Example:     Hitching  and  Adin^ting  Tract-or-Drawn  Moldboard  Plows, 

 .  Ej,mP^-  complny  -  FnnrL-fb^ra-ryT^21-2-No --Broadway-^ 

St.  Louis,  Missouri  63lDb 
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MODULE  OF  INSTRUCTION 
TiUlo  -    PLANTING,  SPRAIINa  AND  FERTILIZING  BJUIPMBNT       ^ode  -  01.0301-19 


DKSCKII'TION; 


This  mod\ile  is  designed  to  provide  the  stiident  vdth  the  mder standing y 
skill  and  ability  to  select,  operate,  adjust  and  maintain  eqtaipment  which ^ 
is  used  to  plant  seed,  apply  chemicals,  and  distribute  fertilizers,  Sej^vicing 
and  replairing  of  manure  spreaders  is  also  included. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 


1.  Crop  Planting  Equipment 

2.  Spraying  and  Dusting  Eqiiipment 

3.  Fertilizing  Eqiaipment 


Class 

Other 

2 

8 

2 

6 

_2_ 

7 

23 

Revis  ed^  January-,— ig.75. 
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MODULE  OF  INSTRUCTION 
Title  ^  PLANTING,  SPRAYING  AND  FERTILIZING  EQUIPMENT     Code  -  01-C301-19 


Obiectives  to  bo  obtained: 

The  student  will  be  able  to: 

Identify  the  types* and  discuss  the  functions . of  the^parta. of  crop 
planters  in  the  field  or  a  dealer ^s  inventory, 

2.    Properly  adjust  the  planters  in  the  shop  or  field  so  that  they  will 
operate  according  to  manufacturer's  specifications. 

3*    Use  the  owner /operator " s  manual  and  select  the  proper  plates  and/or 
planting  rate  adjustments  for  a  particular  crop  seed  to  be  planted, 

4.  Recondition  planting  equipment  in  the  shop  following  a  recoamiended 

procedure  that  will  make  for  a  more  efficient  and  longer  lasting  machine. 

5.  Recognize  and  identify  the  various  spraying  and  dusting  equipment  found 

in  the  field  or  a  dealer's  inventory. 

6.  Check  over  a  sprayer  and  perform  a  calibration  to  determine  its 

efficiency  or  application  rate. 

?•    Recommend  type  of  manure  spreader  and  explain  the  proper  servicing 

procedures  suggested  in  the  owner /operator 's  manual  for  the  machine. 

8.  Use  the  tools  and^'equipment  available  in  the  shop  to  locate  and  correct 

the  problem  in  a  mal-functioning  spreader  to  the  satisfaction  of  the  instructor. 

9.  perform  the  suggested  steps of  a  reconditioning  procedure  on  a  used  manure 

spreader  in  the  shop  that  meets  standards  set  by  industry. 

10.    Demonstrate  an  understanding  of  the  purpose  and  the  operation  of 
fertilizer  distributing  equipment  used  on  farms  of  today. 

— rn — ^Coinpret^the^vaifiWs*^!^^^  

which  must  be  performed  daily  and/or  seasonally  to  the  instructor's 
satisfaction. 


12.    Demonstrate,  a  knowledge  of  the  types,  uses  and  services  required  for  other 
fertilizing  equipment  available  to  agriculture. 


Module 


PUNTETG,  SPRAYBTG  AND  UTILIZING  EQUIPMENT 


AGRICULTURAL 
01.0301-19 


OBJECTIVES  »Y  USIT 


CX)BfTEHT 


Unit  1  -  Crop  Planting 

,  IS^aipment  . . 
Objective  1 

tdeiKify  the  types  and  discuss 
thXf  functions  of  the  parts  j 
at  crop  planters  that  be  will 
t-cw.  in  contact  with  in  the 
iuM  or  a  dealer's  inventory 


I 

Objective  2  .1' 
Properly  adjust  the  planters 
the  shop  or  field  so  that  theyj 
t>rill  operate  according  to 
manufacturers  specification. 


Row  crop  planters 
,  Types 

;  i^egular  drill  planters 
.  checK  row  planters 
.  trailer  type 
.  mounted  type 
•  hill  drop 

.  trailer  type 
.  mounted  type 

.  Major  corn  planter  parts 

"  ^""^duplex  hoppers  are  used  for  most  all  seed 
.  tip  over  type  boxes* 
.  seed  plate 
,  filler  plate 
Stsd  Plates 
'  •  edge  drop 

.  flat  drop 
.  hill  drop 
.  furrow  openers 
.  fiirrow  covers 

.  dre^s  wheel  type 
,  disc  cover  type 
.  driving  devices 
.  wheels  and  ajcles 
.  markers 
.  hitches 
.  power  Lifts 


2.53- 
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»  U  C  A  T  I  0  » 
y^fy^Q        PUNTING,  SPRAYING  AND  FERTILIZIMG  BQUJPKENT 


01.0301-19 


TEACHING  METHOD 


STODBHT  AEPUCATIOS  ACWVITX 


A  %  Review  reference  Fartn 
-?ower  and  Machinery 
t\aina^e}Si^nt  -  Donnell  Hunt, 
Iowa  State  University 

B%  Discuss  information  fourjd 
in  the  reference^ Farm 
^gj^jjlg-gX  and  Equipment 
H.P.  Smith,  with  students 

C%  Demonstrate  to: 

•  Clean  and  check  operation 
of  planter  parts 

Change^  press  wheel 

•  pressure 

•  Select  proper  seed  platejs 

•  Adjust  for  desired 
planting  depth 

•  Change  row  spacing 

•  Adjust  chaixi  tension 
Clean  and  service 
fertilizer  attachment 

•  Adjust  furrow  openers 

D.  Show  film  strip, 
Succes.sful  Calibration  of 
.Corn  Planters  Extension 
Office,  University  of 
Illinois 

R  Demonstrate  the 
calibration  of  the  corn 
planter. 


A\  Study  information  in 
references  assigned 

B,  Set  the  planter  brought  in  fo; 
study  and  service  up  on  blocks 
check  to  see  that  it  is  level 
and  later  hitch  it  to  a  tract 


or. 


C.  Check  and /or  make  Che  following 
adjustments 

•  Row  spacing 

• .  SprocJ-ret  and  chain  align- 
ment also  chain  tension 

•  Furrow  openers 

Operate  the  planter  by  hand 
while  blocked  up  to  check 
for  any  misalignments  and /or 
improper  adjustment 

E  .  Insert  the.  planter  plates  and 
calibrate  the  planter 
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EVAUJATIOU  PROCEDURES 


A*  Use  ditto  sheets  of 

parts  to  corn  planters  ^ 
and  have  students  write 
in  the  names  of  the  parts 
illustrated 

B*  Have  students  demonstrate 

the  aligisaent  of  chains 

and  sprockets  on  a  corn 
planter 

C«  Have  students  select  the 
seed  plate  number  from  - 
the  owner's  manual  for 
a  specific  variety  of 
corn  to  be  planted. 


Module     PUNTING,  SPRAYING  AND  FERTILIZING  BQITIPiyCTr 


AGRICULTURAL 

01 . 0301-1?  


OBJEmVES  UY  UHXT 


COBTENT 


Objective  3 
Use  the  owner/operator's  manua 
and  select  the  proper  plates 
and /or  planting  rate  adjust- 
ments €or  a  particular  crop  | 
seed  to  be  planted  i 


B. 


Fertilizer  attachraents 

•  types 

-  »  principle  of  operation 

,  Operating  a  planter 

.  select  correct  plates 

.  make  desired  depth  adjustment 

.  check  the  marker  operation 

•  check  driving  devices  for  freedom  of  operation 

•  Lubricate  all  movable  parts  j 

Broadcast 

.  Types  of  grain  drills  ^ 
.  plain 

,  trailer      •  mounted 
.  fertilizer  drill 

«  trailer     •  mounted 
.  Drill  sizes 
Size  of  drills  may  be  expressed  in: 
.  width  in  feet 
.  number  of  furrow  openers 
spacing  between  iruns 


\ 


Objective  4 

Recondition  planting  equipment 
in  the  shop  following  a 
recommended  procedure  that  will 
make  for  a  more  efficient  and 
longer  lasting  machine 


Major  Mrill  parts 
.  feeding  devices 

•  furrow  openers 
.  drag  bars 

•  seed  covers 


•  frames 

•  wheels 

•  axles 

•  hoppers 


Fertilizer  devices  for  grain  drills 

Grass  seed  attachments 

Operating,  adjusting  and  servicing  the  grain  drill 
.  adjusting  for  rate  of  seeding 
.  calibrating  a  drill 
.  setting  the  fertilizer  feed 
.  setting  the  grass  seed  attachment 
.  adjusting  the  hitch 
•  lubricating  the  drill  bearings 
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DUCATIOH 

PLANTING,  SPRAYINq  AND  UTILIZING  EQUIPMENT 


01.0301-19 


TEACHING  M2TH0D 


STODEPT  APPLICATION  ACTIVITY 


Discuss  the  causes  of: 
Inaccurate  drop 
Scattering  of  seed  in 
the  row 

Furrow  openers  not 
penetrating  ground 
Feed  or  fertilizer  not 
covered 

Soil  not  compacted 

around  seed 
►Planter  missing  sets  of 

hills  ^Ji_ 
» Plates  cracking  the  seed! 


F ,  follow  the  steps  outlined  in 
class  on  a  used  planter  in  need 
of  reconditioning  if  assigned. 

•  Identified  by  make,  model  etc, 
using  the  owner's  manual. 

•  Gleaned  thoroughly 

•  Checked  for  needed  replacement 
parts 

.  Install  new  parts 

•  Lubricated  properly 

•  Calibrated  before  using 


A  ,  Refer  to  reference 
indicated  above  and 
disctiss  with  students 
information  about  grain 
drills 

B  ,  Review  and  discuss 

information  found  in  the] 
operator's  manual  with 
the  grain  drill  being 
covered. 

C  ,  Demonstrate  how  to: 

.  Systematically  check 
for  worn  or  damaged 
parts 

•  Regulate  drill  to  get j 
desired  seeding  rate 
with  different  kinds 
of  seed 

D  •  Refer  again  to  the  film 
strip  on  calibration 
indicated  above 


jB^^ShGw-ot— demons  trate- 
•  Hitch  adjustment 


EVALUATION  PROCEDURES 


D  ,  Observe  the  students 
progress  during  the 
reconditioning  of  a  used  - 
corn  planter  if  so  assigned 


A.  Study  reference  a8sign;ment 
given  by  instructor 

B.  Obtain  a  grain  drill  for  shop 
work  if  possible  or  available 
from  home  farm 

C.  Use  owner/operator 's  manual 
and  follow  same  procedure 
outlined  for  work  on  the 
corn  planter  assigned 

D-  Reconditioning  procedure 

should  be  followed  if  a  drill 
needing  such  service  is 
brou0h.t  in  for  this  assignment 


E. 


Have  student  explain  his 
correction  for  some 
particular  malfunction 
identified  by  the  instructor 


•  Adjustment  of  furrow 
opener  scraper 

.  Checking  the  seed  tubejs, 
furrow  openers  and  covering  Idevtces 

.  Cleaning  or  protectin 
fertiliser  attachment 

,  Adjusting  for  proper 
seeding  depth 

•  -Proper  lubrication 


JC 


Discuss  the  various 
causes  of  inefficient 
or  improper  operation 
as  indicated  for  corn 
planters. 
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Module 


PLANTING,  SPRAYING  AND  FERTILIZING '  BaUIPMENT 


AGRICULTURAL 

01. 0301'-19;  ^ 


TTidt  2-Spraying  emd  Dusting 
Equipment 

Objective  5i 

RecogniM  and  identify  the 
various  spraying  and  dusting 
equipment  found  in  the  field 
or  dealer's  inventory 


COHTEST 


A*  Sprayers  and  dusters 
.  Types 

•  liquid  or  hydraulic  sprayers 

•  gas  and liquid  (usually  water) 

•  row  type 

•  tree  sprayers 

•  air  (dusters) 

.  engine  operated 
.  traction 

•  airplane  dusters 


Objective  6 

Check  over  a  sprayer  and  per-  | 
form  a  calibration  to 
determine  its  efficiency  or 
application  rate  prior  to 
putting  it  into  the  field 


pumps 
.  reciprocating 
.  rotary 

*  roller  impeller 

•  pneumatic 


Nozzles 

•  liquid 

,  fan  type 
,  hollow  cone 
«  solid  cone 

•  air 

.  mist 

•  dust 

Booms 

.  orchard 

•  vineyard 

.  open  field 
.  row  crop 

Strainers 

Regulators 

Tanks 

Fans 


side  vane  rotary 

centrifrigal 

diaphragm 
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D  U  C  A  T  I  0  M 

PLANTING,  SPRAYING  AND  mXILlZlNG  EQUIPMENT 


01.0301--19 


TEACtttHCJ  M3T80D 


A  •  Refer  to  references 
already  referred  to: 

-.chapter  -  26,  Machines  for 
lk>ve_r  Farpiing.,  pages 
383  also  chapter  lU,  Far^n 
Machinery  ^sd.  591iiESlSlL^- 
pages  237  to  267 

B  .  Explain  the  operation 
of  a  reciprocating  spray 
pump,  external  gear  rotary 
pump 

C  •  Discuss  the  purposes  of 
sprayer  mozzleSj  booms, 
strainers • 


STODKBT  AH>LICATI0H  ACTIVITY 


A  .  Review  the  references  assigned 
for  study  of  spraying  and  dusting 
equipment  . 

B  .  Secure  a  sprayer  or  duster  for 
shop  assignment  on  this  type  of 
equipn^ent  if  available  from 
home  farm 

C  .  If  a  new  sprayer  is  purchased 
for  the  home  fartn  bring  it  to  the 
school  shop  for: 

•  Assembly  following  the  manual 
provided  for  this  purpose 

•  Make  necessary  adjustments 

•  Lubricate  thoroughly 


• 


D  .  Demonstrate  such  specific 
things  on  a  sprayer  or  duster 
as: 

•  Major  parts  of  the 

pijunp 

•  operating  principles 
of  the  sprayers 

.   Location  of  strainers 

•  Operating  principles 
,  of  the  sprayers 
.  Hydraulic 
.  Motor  driven 
.  How  to  calibrate  a 

sprayer 


EVALUATION  PROCEDURES 


A  ,  Have  students  identify 
Illustrations  of  parts  to 
s  p ray  er  s  or  d  u  s  t  er s 
by  writing  in  the  name  on 
the  ditto  sheet 

B  •  Observe  progress  of 
student  during  the  assembly 
of  a  new  sprayer  if  given 
this  particular  shop  assignment 

C  .  Check  students  ability  . 
to  properly  calibrate  a  sprayer 
in  the  shop  or  yard  adjacent 
to  the  shop 


D .  Used  sprayer  or  duster  may  be 
brought  in  to  the  school  shop  from 
the  home  farm  and  the  following 
performed: 

•  Clean  thoroughly 
.  Check  for  parts  that  need 

repairing,  replacing  and  order 
these  parts 

•  Eecondition  or  replace  parts 
obtained 

•  Clean  sprayer  lines,  etc. 
check  agitator  assembly 

•  Calibrate  reconditioned 
sprayer 


• 
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McMiule 


PUNTING,  SPRAYING  AND  FERTILIZING  EQUIPMENT 


AGRICULTURA 

01.030i'-19 


osJEcanvEB  m  uhit 


COBTEHT 


TTnlt  3  -  Perbiliaing 
Equiment 

Objective  7   

Recommend  a  type  of  manure 
spreader  and  explain  the 
proper  servicing  procedures  ^ 
suggested  in  the  owner / operator ' s 
manual  for  the  machine 


\ 


Objective  8 

Use  the  tools  and  equlpiiumt 
available  in  the  shop, locate 
and  correct  the  problem  in  a 
malfunction  of  a  spreader  to  the} 
satisfaction  of  the  instructor  | 


Manure  spreaders 
Types 

•  ground  driver 

•  P.T.6. 

•  Sizes 

•  -box  capacity 

•  other 

.  Nomenclature 

•  frame 

.  type  of  construction 

•  box 

,  type  of  construction 

•  capacity  (how  figured) 

•  conveyor  mechanism 

.  types   

.  how  they  work 
.  beaters  and  beater  drives 

•  gears 

•  chain  and  sprockets 
.  widespread  devices 

.  types 
.  purpose 
Spreader  variations 
.  tanks 

.  top  opening 
side  opening 


ERIC 
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BUCATICON 

•      .^^^^^^^^  PTA^TING.  SPRAYING         FERTILIZING  EQUIPMENT 


01 •0301-19 


TEACHING  METHOD 


A .  Refer  to  texts 
previously  indicated  and 
review  operators  and 
service  manuals  for 
specific  make,  model,  etc, 
of  the  machines  available 

B .  Prepare  transparencies 
from  manufactures' parts 
catalogs  for  explaining 
parts  identification  and/or 
nomenclature 

C.  Discuss  the  advantages 
and  disadvantages  of  the 
various  'types  of  spreaders 


STUDEHT  APPLICATIOH  ACTIVITY 


D.  Describe  the  methods  and! 
importance  of  proper  loading 
of  a  spreader  for  more 
efficient  operation 

E.  Stress  the  necessity  of 
safety  skills,  clutches;, 
etc.  especially  during  the 
operation  of  a  spreader 

F.  Obtain  a  new  unassembledj 
spreader  (there  are  still 
some  makes  that  are  not 
pre-assembled  at  the  factor] 
or  spreaders  for  the  class 
to  set  up  in  the  shop 

G.  Arrange  a  field  trip 
to  a  students  home  farm 
where  the  various  types  of 
spreaders  may  be  operated, 
loaded  and  checked  over  by 

— t'he-cl-as  s  ;  '">■''- 


A.  Review  references  assigned  by 
the  instructor  and  become  acquain 
with  information  includeid 

B.  Learn  the  names  of  the  various 
parts  of  the  machine  from  the 
hitch  to  the  widespread 

C.  Check  the  manure  spreaders 
brought  into  the  shop  for  all  the 
required  safety  shields  dtc, 

D.  Assist  with  assembly  of  a  new 
manure  spreader  if  this  job  is 
assigned 

E.  Demonstrate  ability  to  load  a 
spreader  and  set  the  levers  for 
the  suggested  rate  of  application 

F.  Perform  the  steps  outlined 
by  the  instructor  for  the 
checking  of  a  machine  for  more 
efficient  operation  and  continued 
use 


EVALUATIOH  PROCEDURES 

A,  Give  a  student  information 
cd    about  a  particular  farm 

 and  have -him- recommend  -a  — - 

specific  manure  spreader 
explaining  reasons  for  his 
selection. 

B.  Have  the  student. role  play 
a  dealer  serviceman  explaining 
the  servicing  procedures 
outlined  in  the  owner's 
manual 


Assign  a  manure  spreader  to 
a  student,  which  has  a 
retention  dog  spring  removed 
and  have  him  locate  and 
correct  this  problem 


) 
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.Code  01.0301-19 

Title  -      PLANTING,  SPRAYING  AND  FERTILIZING  EQUIPMENT 


AGRICULTURAL 


r 


OBJECTIVES  BY  UNIT 


CONTENT 


Objective  9 

Perform  the  suggested  steps 
of  a  reconditioning  procedure 
on  a  used  manure  spreader  in  the 
shop  that  meets  standards  set 
by  industry 


Obiective  10 

Dcvnoustrate  an  under  standing 
oi*  the  mrpose  and  the  OT^eration 
of  fertilizer  distributing 
enuiment  used  on  farms  of  today 


.    Operating,  adjusting,  and  servicing  manure 
spreaders 

•  attaching,  loading  and  spreading  are 
important  operating  fianctions 

o    adjustments  to  be  made 

•  conveyor 

•  drives 

feed  control 

•  lubrication 

•  use  owner's  manual 
.  maintenance 

•  chain  tightness 

.    tighten  loose  bolts  and  nuts 

.    keep  machine  clean 

.    keep  safety  shields  in  place 

Granular  distributors 
.  Purpose 

•  uniform  distribution 
other  uses 

.  Types 

gromd  driven 

•  mounted  P.T. 
airplane  -  fan 

.    Sizes  and  specifications 

•  width  of  hopper 
capacity 

•  weight 

.    Agitators  and/or  rotors 
.  Shutters 


2G1 
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DUCATION 

Le        PLANTING,  SPRAYING  AND  FERT3XIZING  EQUIPMENT 


01. 0301-19 


TEACHING  H3TH0D 


H«  Demonstrate  such  things 
as: 

.  Checking  for  loose 
bolts  and  nuts 

•  Checking  for  defecti\je 
links,  kinks,  and/or  bindirjg 

.  Cleaning  bale  twine 
and  other  such  refuse  from 
the  spreader''^ 

.  Lubricating  according 
to  the  chart  in  the  owner/ 
operator's  manual 

I.  Outline  a  procedure  for 
the  reconditioning    of  the 
spread  which  should  be  done 
at  least  every  two  years 

-  •  Thoroughly  clean  th)?. 
spreader 

•  Petnove  all  chains  and 
repair  and  lubricate 

.  Replace  all  broken 
or  work  sprockets 

•  Straighten  beater  ber 
and  paddles 

•  Tighten  all  bolts,  nu 

etc. 

•  lubricate  spreader 
completely 

•  Paint  or  coat  box 
inside  and  outside 

A,  Review  the  reference 
material  assigned  students 
,  and  also  those  other 
available  to  the  instructor 

..B.«_Describe_and  pqint_o^ 
the  various  parts  to  the 
fertilizer  distributors 
brought  in  to  the  shop  for 
repair. 


STUDEHT  APPLICATION  ACTIVITY 


G.  Follow  procedure  outlined  for 
reconditioning  if  assigned 
spreader  has  been  brought  in  for 
that  purpose 


:s 


B 


EVALUATION  PROCEDURES 


D.  Check  progress  of  student 
performing  the  reconditioning 
work  on  a  manure  spreader 
brought  in  for  that  purpose 


Study  references  assigi^ed  by 
the  instructor  on  fertilizer 
distributors 


. Secure ^a  granular  fertilizer  _ 

distributor  for  shop  work  from 
the  home  farm  if  available 


o\rner/   C  .  If  a  new  distributor  is  be 


Lng 


C .  Explain  the  use  of  the 
operator's  manual  for  settiijig 
the  distributor  for  a 
particular  fertilizer  to  ap^ly 
the  material  at  a  certain 
rate  at  a  given  speed  of 
travel. 

D,  Stress  certain  safety  factors 
involved  with  various  kinds  of  fertilizer  chemicals,  operation  in 

O  the  field  without  riders,  etc. 
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considered  and  purchased  f >r 
the  home  farm,  buy  it  unassembled 
and  bring  it  to  the  school  shop 
*for  assembly 


13 


A.  Ask  the  students  to  describe 
the  various  purposesuof 
fertilizing  equipment  used  on 
their  hoae  or  neighboring 
farms 


Module 


PLANTING,  SPRAYING  AND  FERTJuIZING  EQUIPMENT 


AGRICULTURAL 

01 > 0301-19  


OBJECnVBS  UY  OKT 


Objective  11 

Complete  the  various  maintenai^c 
required  on  a  fertilizer  d" 
which    roust  be  performed 
daily  and /or  seasonally  to  the 
instructors  satisfaction 


isti  ibutor 


Objective  12 

Denionstrate  a  knowledge  of  the 
uses  and  services  required  for 
other  fertilizing  equipment 
available  to  agriculture 


COSTEKRP 

.  Levers 
Hoppers 

•  construction 
«  materials 
.  Fcane  and  draw  bar 
.  Clutches,  wheels  and  axles 
.  Operating,  adjusting  and  serviciiv^  granular 
distributors 
.  attaching  the  distributor    to  a  tractor  or 

other  power  source 
.  setting  the  rate  of  distribution  for  specifij 
fertilizer 

.  cleaning  after  use  has  a  bearing  on  the 
future  use  of  the  distributor 

•  lubrication 

Gas  and  Liquid  distributors 
.  Type 

•  high,  low  and  non-pressure 
.  Tanks 

.  transporting 

•  storage  (field) 

•  distribution 

•  tractor  mounted 

•  «  trailer 
.  Metering  devices 

•  regulators 

•  shut  off 
.  Applicators 

•  types 

•  foot 
«  shank 
.  knife 

,  Calibration  * 

•  charts  in  manual 

«  speed 

.  distance  . 
.  Operating  adjusting  and  servicing  the  gas-li.quid| 
f  ert  ilizer^distribu^^^   

•  storage  tanks  tnaintenahce 

.   hitching,  maintaining,  on  the  tractor  for  fi^d 
operation 

.    regulation  by  metering  devices  according  to 

charts  furnished  in  manual 
.    cleaning  and  flushing  after  use  is  very 

important 

2G3 
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D  U  C  A  T  I  0  H 
.^^^^    PLANTING,  SPRAYING  AND  FERTILIZING  EQUIPMENT 


01,0301-19 


TEACHIKG  R?rHOD 


STUDERT  «»PUCATIOH  ACTIVITY 


E  ,  Discuss  the  recoramended 
placement  or  location  of 
the  granular  fertilizer  in 
relation  to  the  aeed  being 
planted 

F  ,  Arrange  a  field  trip  to 
a 'farm,  possibly  a  students] 
home  farm  for  the  purpose 
of  operating  this  type  of 
equipment  under  field 
conditions* 

G  ,  Demonstrate  the  recommend 
method  of  setting  or  adjust 
the  machine  for  the  kind  of 
fertilizer  to  be  applied 

H .  List  the  steps  again  thai 
^re  recommended  for  cleartingj 
and  protecting  equipment 
for  future  use  and  operatinj 
efficiency 

A .  Review  reference  information 
with  students  as  previously! 
indicated 

B  •  List  and  stress  the  pre- 
cautions to  be  taken  with 
the  equipment  and  especially 
with  the  handling  of  the 
chemicals  involved  with  thij 
type  of  equipment 

C •  It  will  be  necessary  to 
contact  a  chemical  company 
-  ♦  t  o  -  a  r  r  an  ge  ^  a  ^  f  i  e  Id^  trip.,  t  o . 
a  storage  facility  or  depot 
to  observe  the  handling  of 
these  materials  and  the 
explanation  of  operation  of 
the  equipment 

D ,  Demonstration  of  the 
calibration  of  this  kind  of 
equipment  should  be  handled 
by  individuals  supplying 
and  distributing  the  materia 


D  .  A  used  fertilizer  distributor 
from  the  home  farm  may  be 
brought  in  and  the  following 
performed: 

•  Clean,  thoroughly 

•  Check  for  parts  that  need 
repairing,  replacing  and  order 
the  parts 

•  Recondition  or  replace  parts 

•  Check  chains,  sprockets  and 
gears  for  necessary  adjustments 

•  Lubricate  all  fittings 

•  Touch  up  rusted  or  bare  spots 
led      with  paint 
.ng 


EVALUATION  PROCEDURES 


(Follow  outline  as  previously 
for  granular  distributors) 


1. 

to 


^,  Assign  a  machine  used 
for  fertilizing  to  a  student 
requiring  daily  or  seasonal 
maintenance  and  observe  or 
check  his  ability  to  do  the  job 
properly. 
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tj  .  Have  student  explain  the 
operation  of  some,  very  new  .  . 
and  different  type  of  equipment 
observed  during  a  field  trip 
to  acquaint  them  with  the 
equipment 


H  .  Ask  students  t9  point  out 
variations  between  the  common 
and  the  uncommon  fertilizing 
equipment 


EMC 


E  .  Reference  should  be  made 


MODULE  OF  INSTRUCTION 
Title  -  PUNTING,  SPRAYEJa  AND  FERTILIZING  EQUIPMENT 


Code  -  0KO30in9 


RESOURCE  MATERIALS  '  r  • 

BOOKS  - 

!•  Teacher  reference 

a)  Farm-Power,  and  Machinery  Management 
Donnell  Hunt i  Ames,  Iowa  1964 

b)  Planters  -  Complete  Unit  Overhaul  (GSS-1354)  . 
International  Harvester^  Co.,  Chicago,  Illinois^ 

2.  Student  reSerence 

a)  Farm  Machinery  and  Equipment,  H. P.  Smith 
McGraw-Hill  Book  eo.,  New  York,  N.Y.  1964 

b)  Machines  for  Power  Farming,  Stone  and  Guloin, 
John  Wiley  and  Sons,  Inc.  New  York,  New  York  1967 


BULLETINS  - 

1.  #C837  Calibrating  and  Maintaining  Spray  Equipment  1961  Department  of 
Agriculture  Education,  Columbus,  Ohio  43210 

2.  #AE  68  Narrow  Row  Equipment  for  Corn  and  Soybeans  1967,  Purdue  University 

LaFayette,  Indiana  47907 


PERIODICALS  - 

1.  Teacher  reference 

a)  Farm  Power  and  Equipment,  National  Farm  Power  and  Equipment  Dealer's 
Association,  2340  Hampton  Ave,  St.  Louis,  Mo.  63139 

b)  Implement  and  Tractor  Technical    Publications,  Intertec  Publishing  Corp. 
1014  Wyndotte  St,  Kansas  City,  Mo.  64105 

2.  Student  references 

a)  Farm  Penn"  19105"  ~ 

b)  Successful  Farming,  Meredith  Corp    1716  Locust  St.,  DesMoines,  Iowa  50303 

c)  American  Agriculturist,  Savings  Bank  Bldg.,  Ithaca,  New  York  14850 

d)  Hoard's  Dairymen,  DesMoines ,  Iowa  50303 

AUDIOVISUALS  • 

1.  Reconditioning  a  Grain  Drill,  30  min.  film  B6W,  Purdue  University,  LaFayctte,  Ind 

47907. 

,  2.  Successful  Calibration  of  Corn  Planters,  film6trip,  Extension  Service,  Unlversit 
of  Illinois,  Urbana,  Illinois  61801 
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MODULE  OF  INSTRUCTION 
Title-     HAY  AND  FORAGE  EQU I IWENT  Code-  01-0301t20 

DKSCKiniON: 


This  module  will  include  maintenance,  operation,  repair,  and  adjustment 
of  common  hay  and  forage  equipment.    Mowers,  hay  conditioners,  rakes,  balers, 
forage  harvesters,  and  forage  wagons  are  some  of  the  equipment  to  be  covered. 

It  is  deemed  most  wise  to  use  the  operator's  and  manufacturer 's  service 
manuals  as  tKe  basic  repair  and  adjustment  ref-rences. 


MAJOR  DIVISIONS  OR  UNITS  OF  COCTENT  Time  Allocations 

Class  Other 


1.  Mowers 

2.  Conditioners 

3.  Rakes 
A.  Balers 

5.  Forage  Harvesters 

6.  Forage  Blowers 


1  5 

h  2 

1^  5 

1^  5 

h  1 


7.     Forage  Wagons  Ji  ^ 


Revised  June,  197A 
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MODULE  OF  INSTRUCTION 
Title  ^     HAY  AND  FORAGE  EQUIPMENT 


Code  -  01.0301-20 


OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1.  Identify  the  machine  by  make,  model  and  serial  number  using  the  owner/ 
operators  manual  and  record  this  information  legibly. 

2.  Orally  explain  the  function  of  machine  parts  or  components  during  class 
di  scussion* 

3.  Properly  hitch  machine  to  power  source  demonstrating  observance  of  correct 
safety  practices. 

4.  Select  and  use  the  recommended  lubricants,  perform  the  necessary  service 
procedures  for  the  machine. 

5.  Describe  the  various  types  of  each  machine  used  by  farms  in  the  area  and 
indicate  advantages  and/or  disadvantages  of  the  different  machines. 

6.  Demonstrate  ability  to  operate  a  machine  and  locate  a  malfunction 
needing  correction* 

7.  Solve  problems  of  machine  malfunction  by  following  suggested  procedure 
outline. 


267 


3 


Code  -  01.0301-20 

Title.  -      HAY  AND  FORAGE  EQUIPMENT 


A  G 


RICULTURAL 


•Unit  1  -  Mowers 
Objective  H 

Identify  the  machine  by  make, 
model  and  serial  number  using 
the  owner/operators  manual  and 
record  this  information  legibly. 

Objective  #2  ^: 
Orally  explain  the  function  of  • 
machine  parts  or  components  duiing 
class  discussion. 

Objective  #3 

Properly  hitch  machine  to  power 
source  demonstrating  observance  of 
correct  safety  practices. 


Objective  #4 

Select  and  use  the  recommended 
lubricants,  perform  the  necessary 
service  procedures  for  t^e  machine. 

Objective  #5  "  ' 

Describe  Ithe  yarious  types  of 

each  machine  used  by  farms  in 

the  area  and  indicate  advantages 

and/or  disadvantages  of  the 

different  machines. 

Objective  #6 

Demonstrate  ability  to  operate  a 
machine  and  locate  a  malfunction 
needing  correction. 

Objective 

Solve  problems  of  machine  mal- 
*f  u  iTc Fi  o  n  by  "f  6 11  ow  irig^  sli  gg<^  s  t  ed^ " " 
procedure  outline. 


Types 

Mower  construction  and  operating  principles 
.Frame 

.  Cutter  bar  assembly 
.  Drives  ' 
.  Slip  clutch  devices 
.  Lift 

Operation  and  daily  maintenance 

,  Hitching 

,  Mowing 

,  Lubricating 

.  Safety 

Adjustment  and  repair 

,  Lead 

,  Register 

.  Section  and  guard 

.  Heights  of  cut 


268 


ERIC 


01.030U20  • 

EDUCATION 

HAY  AND  FORAGE  EQUIPMENT  -  Title 


TEACHING  METHODS 


A.  Review  texts  with  students, 
which  are  listed  as 
references  for  this  module, 
and  use  the  discussion  ques- 

.  tions  or  topics  at  the  end 
of  chapters. 

B.  Preview  film  strips  or 
films  as  listed  in  referehcejs 
for  this  module. 

C.  Refer  to  actual  machines*  ' 
brought  in  for  students 
study -and  shop  work  indicat 
ing  variations,  etc. 

(Make  proper  use  of  the  Owner 
Manual) 

D.  Demonstrate  the  proper 
method  of  hitching  a  parti- 
cular mower. 

£c  Explain  the  correct  method 
of  opening  a  field,  proper 
rate  of  speed  of  machine. 

F.  Demonstrate  the  lubrication 
and  checking  for  additional 

.  lubrication,  (excessive  weaij) 

G.  Demonstrate  how  to  check 
.cutter  for  alignment  and 

knife  register. 

H.  Demonstrate  the  method  of 
replacing  guards  and  knife 
sections. 


STUDENT  APPLICATION  ACTIVITIES 


A.  Study  student  texts  as 
listed  in  references  for 
this  module  and  also 
owners  manual  provided  for 
the  machine  to  be  studied 
and  worked  on  in  the  shop. 

B.  Be  able  to  identify  the/ 
machine  "and  the  various 
parts  or  assemblies  that 
make  up  the  machine. 

C.  Hitch  a  mower  and  demon- 
strate ability  to  recog- 
nize safe  procedure  in 
preparation  for  operation. 

D.  Correctly  lubricate  a 
mower  and  look  for  places 
that  need  further  oi* 
corrective  lubrication. 

E.  Refer  to  Owner  Manual 
provided  with  machine  and 
check  the  adjustments 
according  to  the  manu^ 
facturer's  specifications 

F.  Repair  and/or  replace 
parts  necessary  to  make 
machine  more  useful  and 
longer  lasting.  '  " 


EVALUATION  PROCEDURES 


A. 


Identify  machine 
and  parts. 

B.  Explain  the  opera- 
tion of  the  machine 
and  the  function  of 
the  various  assem- 
blies. 

C.  Check  for  proper 
hitching  and 
observance  of  safety 

D.  Observe  students 
abilityin  perform- 
ing the  jobs  necessdry 
to  service  the  machine 


S 
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Code  -  01.0301-20 

Title  -      HAY  AND  FORAGE  EQUIPMEtTT 


OBJECTIVES  BY  UNIT 


Unic  2  -  Conditioners 

(The  same  objectives  will  apply 
(1-7)  for  this  unit) 


GRICULTURAL 


Types  .  , 

Construction  and  operating  principles 


\  Rolls 
•  Lift 
,  Drive 

Slip  Clutch  devices 

C.  Operation  and  daily  maintenance 
.  Hitching  or  driving 

.  Transporting 

Field  operation 
\  Lubrication 
.  Safety 

D.  Adjustment  and  repair 
.  Header 

Drive  belts  or  chains 
.  Reel 
.  Rolls 

Pick  up  or  sickle  bar 
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ERIC 


EDUCATION 


01.0301-20 

HAY  AND  FORAGE  EQUIPMEOT 


-  Code  . 

-  Title 


TEACHING  KETHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

A.  Follow  similar  procedure 
.  as  outlined  in  A  through 

F  for  mowers. 

B.  Further,  procedure  with  all 
machines  in  this  module 
could  be  as  follows: 

,  Operate  the  macliines  in 
the  field  noting  any       ^  ... 
malfunctions  in  operation. 
.  Inspect  the  machine  noting 
worn  and  broken  parts  and 
parts  that  are  out  of  line 
or  adjustment. 

.  Follow  the  operator's 

and  manufacturer's  service 
manuals,  make  the 
necessary  repairs  and  ad- 
justments. 

.  Lubricate  the  machine  for 
field  operation 

.  Test  the  machine  in  the 
field  and  make  any  adjust- 
ments necessary  for  proper 
operation. 
C.  Discuss  7 

.  What-is  a  hay  conditioner 
or  hay  crimper? 

.  How  It  crimps  or  condi- 
cxons  cnc  nay. 

.  What  adjustments  are 
required  to  do  good  work 
in  varying  condlt ions'? 

.  What  rules  of  safety 
.'pertain  only  to  the 

"  operation  of  the  hay 
conditioner? 

A.  Repeat  activities  as  out- 
lined in  1  through  7  above. 

B.  Prepare  a  list  of  items 
to  be  discussed  in  class 
with  instructor  and  other 
students. 

A.  Written  quiz  in 
which  student  can 
name  the  types  of 
conditioners  and 
list  some  advantages 
and  disadvantages  of 
each .  . 

B.  Observe  student 
operating  machines 
and  give  credit 
accordingly  on 
ability  of  proper 
operation  and  safe 
practices. 

C.  Give  credit  for 
written  report  indie 
tion  malfunctions  lo 
cated  and  corrective 
measures  taken. 

?71 
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 ■  ■  -  — 

Code  - 


01 .0301-20 

HAY  AND  FORAGE  EQUtlWENT 


A  G  R  I  C  U  L  T  U  R  A 


0BJECT1\^S  BY  UNIT 


Unit  3 


Rakes 


(The  same  objectives  will  apply 
(1-7)  for  this  unit) 


Unit  A  •  Balers  • 
(The  same  objectives  will  apply 
(1-7)  for  this  unit) 


CONTENT 


A.  Types 

B.  Construction  and  operating  principles 
.  Reel 

.  Teeth 

.  Basket  , 
.  Drives 
.  Wheels 

C.  Operation  and  daily  maintenance 
.  Hitching 

.  Transporting 
.  Field  operation 
.  Lubrication  • 
.  Safety 


A.  ^ypes 

B.  Construction  and  operating  principles 
,  Pickup  mechanism 

.  Feeding  mechanisms 
,  Compression  mechanisms 
.  Tying    mechanism  . 
,  Power  drive  system 
^  ■vChassiS'""'---'-'"-- -- 

C.  Operation  and  daily  maintenance 
.  Hitching 

.  Transporting 
'  .  Field  operation 
.  Lubrication 
.  Safety 

D.  Adjustment  and  repair 
.  Pick  up 

.  windguard 
.  guide  wheel 

.  flotation  i  X... 

 Feeder,    ,  ..^  

.  Plunger 

,  Knotter  assembly 
,  Needles 
.  Clutch 

.  Stripper  bar  alignment 
.  Teeth 
.  Bearings 

E.  Variations  and  Accessories 
.  Thi^owers  or  kickers 

,  drives 

,  adjustments 
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.EDUCATION 


01.0301-20 

HAY  AND  FORAGE  EQUlPMErff 


-  Code 

-  Title 


TEACHING  hETHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Repeat  steps  A  and  B 
above,,  for  the  rake  • 
Discuss  - 

.  What  is  meant  by  *'air 
curing"  hay? 

.  How  should  the  teeth  of 
the  semi-integral  side  - 
delivery  rake  be  set  in 
relation  to  the  ground 
surface? 

•  What  is  a  sulky  or  dump 
rake? 

.  What  is  the  purpose  of 
the  bale  measuring  wheel 
and  how  it  is  regulated? 


A.  Repeat  activities  as  out- 
lined for  mowers  above. 


A.  Repeat  procedures 
as  outlined  above 
for  mowers  and 
apply  to  rakes. 


A.  Repeat  steps  A  and  B  above, 
for  the  balet* 

B,  Discuss  - 

.  What  is  the  need  of  the 
twine  tying  baler? 

,  How  the  baler  works? 

.  What  does  the  floating 
auger  accomplish? 

.  Explain  how  a  knot  is 
tied? 


A.  Repeat  activities  as  out- 
lined above  for  mowers  and 
apply  to  balers. 
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Repeat  procedures  as 
outlined  above  for 
mowers  and  apply  to 
balers.. 


Code  - 
Title  - 


01,0301-20 

HAY  AND  FORAGE  EQUIPMENT 


AGRICULTURAL. 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  5  -  Forage  Harvesters 
(The  same  objectives  will  apply 
(1«7)  for  this  unit) 


A.  Types 

B,  Construction  and  operating  principles 
,  Header  attachments 

,  direct  cut 
,  window  pickup 
.  row  crop 
.  Feeding  mechanisms 
.  Chopping  mechanism 
,  cylinder 
.  iETywheel 
.  flail 
.  Blower 
.  fan 
.  drum 
,  Drive  assemblies 
C,  Operation  and  daily  maintenance 
, 'Hitching 
•  Transporting 
,  Field  operating 
,  Lubrication 
.  Safety 
.  Adjustment  and  repair 
,  Drive  mechanism 
,  Sickle  head 
.  Pick  up  head 

Row  crop  head 
.  Chopping  mechanism 
.knives 
.  shear  bar 
.  Fan  and  drum 


EDUCATION 


01.0301-20 

HAY  AND  FORAGE  EQUIPMEOT 


-  Code 

-  Title 


TEACHING  METHODS 


A. 


Repeat  steps  A  and  B 
above for  the  Forage 
Harvester, 
Discuss  - 

.  VJhat  are  two  types  of 

forage  harvester 

operations? 
.  How  is  the  cutting  unit 

driven? 
.  How  are  knives  sharpened? 
.  What  is  the  best  blower 

type? 


STUDENT  APPLICATION  ACTIVITIES 


A,  Repeat  activities  as  out- 
lined above,  for  the  forage 
harvester. 


EVALUATION  PROCEDURES 


A.  Repeat  procedures 
as  outlined  above, 
for  the  forage 
harvester .  j 


iERIC.,^ 
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Code  - 
Title  - 


01.0301-20 

HAY  AND  FORAGE  EQUIPMENT 


AGRICULTU 


OBJECTIVES  BY  UNIT 


Unit  6-  Forage  Blowers 
(The  same  objectives  will  apply 
(1-7)  for  this  unit) 


CONTENT 


A.  Types 

B.  Construction  and  operating  principles 
,  Frame 

,  Fan 

,  Housing 

,  Feed  hopper 

,  Drive  line 

C.  Operation  and  Maintenance 
.  Hitching 

.  Transporting 

,  Operating  position 

,  Lubrication 

.  Safety 

D.  Adjustment  and  Repair 
.  PTO  Clutch 

,  Rotor  drive  gears 

,  *Paddle  clearance 

,  Flywheel  RPM 

,  Deflector  at  top  of  pipe 


Unit  7  -  Forage  Wagons 
(The  same  objectives  will  apply 
(1-7)  for  this  unit) 


A.  Types 

B.  Construction  and  operating  principles 
,  Running  gear 

,  bOX 

,  Apron  conveyor 

.  Cross  conveyor  and  beaters  . 

,  Drive  assembly 

C.  Operation  and  Maintenance 
.  Hitching 

.  Transportii'g 
.  Field  operation 
.  Lubrication 
.  Safety 

D.  Adjustment  and  Repair 

- :  Apron  conveyor  drive  chain 
.  Cross  conveyor  drive  chain 
.  Beater  drive  chain 
.  Ratchet  drive 
.  Beater  clutch 
.  Replacing  conveyor  chains 
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EDUCATION 


01.0301-20 

HAY  AND  FORAGE  EQUIPMEOT 


-  Code 

-  Title 


mic 


TEACHING  METHODS 


A.  Repeat  A  and  B  above, 
for  the  forage  blower. 

B.  Discuss  - 

.  How  to  determine  pulley 
diameter  and  speed? 

.  Estimating  the  power 
requirements  to  run  a 
blower. 


Repeat-  steps  A  and  B 
abovo,  for  the  Forage 
Wagon. 

Consideration  - 

.  This  would  be  an  excellent 
time  to  use  the  Study 
Guide  developed  by  E.  B. 
Hundtoft  of  Cornell  - 
#363  a  supplement  to  Agr. 
Engineering  Bulletin  #363 
"Basic  Consideration  in 
Selecting  Field  Equipment' 
for  Handling  Hay  Crops. 


STUDENT  APPLICATION  ACTIVITIES 


A.  Repeat  activities  as  out- 
lined above,  for  the  forage 
blower. 


Repeat  activities  as  out- 
lined above,  for  the  forage 
wagon. 


EVALUATION  PROCEDURES 


A.  Repeat  Iprocedures 
as  outlined  above, 
for  the  forage 
blower . 


Repeat  procedures 
as  outlined  above 
for  the  Forage 
Wagon. 
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MODULE  OF  INSTRUCTION 

4 


Title  -         HAY  AND  FORAGE  EQUIPMENT  "  01.0301-20 


RESOURCE  MATERIALS 


A.  Books  -  Teacher  References; 


1.  Machines  for  Power  Farming  2nd  Edition,  Stone  and  Gulvin,  J.  Wiley 
and  Sons,  Inc.'  New  York,  New  York.  ^    r,. ,  a 

2.  Principles  of  Farm  Machinery,  Bainet,  Kepner,  Barger,  J.  Wiley  and 
Sons,  Inc.  New  York,  New  York. 

3.  Power  to  Produce  the  Yearbook  of  Agriculture  1960,  The  United 
States  Department  of  Agriculture,  Washington,  D.C.  ^ 

A.  Farm  PowRr  and  Machinery  Management,  4th  Edition,  Donneli  Hunt, 
5.  Module  fni.  Adjustment  and  Maintenance,  and  Repair  of  Crop 

Harvesting  Machinery,  the  Ohio  State  University,  Columbus,  Ohio. 

"1:;m  M^i^nfrrand  Equipment,  Harris  P.  Smith,  McGraw-Hill  Book  ' 
Co      New  York,  New  York.  _^ 

2.  Tl.' 'operation.  Care,  and  Repair  of  Farm  Machinery,  The  John  Deere 

3.  Sechanicrin^ilriculture,, Lloyd  J.  Philipps,  The  Interstate  Printers 
and  Publishers  Inc.,  Danville,  Illinois.  „  .  ^      ^  ,„  „ 

A.  Selecting  and  Maintaining  Field  Mowers,  Turner,  Smith  and  Wren, 

AAAEVA,  Athens,  Georgia.  ■  ^  i 

5.  Owner/Operators'  Manuals,  various  manufacturer ' s  of  agricultural 

^        equipment.  ..^ 

B.  Bulletins  - 

Teacher  references- 

1.  Teachers  supplement  to  Engineering  Bulletins  363, 36A  and  365, 
E.B.  Hundtoft,  Cornell  University.  ,  ^ 

2.  A  Summary  of  Methods  and  Results,  Forage  Ha.ves.ngPro^^^^ 
E.  B.  Hundtoft,  Dept.  of  Agricultural  Engineering,  r.orneU  Univ. 

3.  T;ipie  -  Check  Service-Balers,  New  Holland  Machine  Co.  ,;sw  Holland. 

4    GSs"io53  Mower  Cutter  Bars;  GSS>11 20  Pickup  Balers; 
.-wl         '  GSS-13A8  Balers,  Internatipnal  Harvester  Co. ,  Chicago,  Illinois 
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MODULE  OF  INSTRUCTION 


Title-         HAY  AND  FORAGE  EQUIPMENT  Code-  01.0301-20 

RESOURCE  MATLIRIALS  (continued) 

B.  Bulletins  -  (continued) 
Student  references: 

1.  EL.385  Add  Zip  to  Your  Mower;  EC-463  Crush  Your  Hay,  Purdue  University, 

LaFayette,  Indiana.  ^  ,       ,      t?:.  i  j 

2    #339  Hay  Conditioners,  #363  Basic  Consideration  in  Selecting  Field 
*  Equipment,  Department  of  Agricultural  Engineering,  Cornell  University, 
Ithaca,  New  York. 

C.  Periodicals  - 

1.  American  Agriculturalist,  Ithaca,  New  York 

2-  Agway  Cooperator,  Syracuse,  New  York 

3.  Successful  Farming,  DesMclnes,  Iowa 

4.  The  Farm  Journal,  Philadelphia,  Penn. 

5.  Hoard* s  Dairyman,  Fort  Atkinson,  Wisconsin 

6.  implement  and  Tractor,  Interec  Publishing  Corp.  Kansas  City,  Mo. 


D.  Audio - visuals- 

1.  Reconditioning  a. Mower,  42  min.  B&W  film,  Purdue  University, 
LaFayette,  Indiana.  ^  ,      ^  vr 

2.  Modem  Hay  Baling  with  Plastic  Twine.  18  min.  color  film.  Sterling  Movies 

USA  Inc.   .  New  York.  New  York.   

3.  Silver  "Anniversary.  New  Holland  Machine  Co..  New  Holland.  Penn. 


MODULE  OF  INSTRUCTION 


Title  .         HAY  AND  FX)RAGE  EQUIPMENT  code  -  01.0301-20 


RESOURCE  MATERIALS  (continued) 

B.  Bulletins  -  (continued)  '  \ 
Student  references: 

K  EL-385  Add  Zip  to  Your  Mower;  EC-463  Crush  Your  Hay,  Purdue  University, 

LaFayette,  Indiana,  ij 
2    #339  Hay  Conditioners,  #363  Basic  Consideration  in  Selecting  Field 
*  Equipment,  Department  of  Agricultural  Engineering,  Cornell  University, 
Ithaca,  New  York. 

C.  Periodicals  - 

1.  American  Agriculturalist,  Ithaca,  New  York 

2.  Agway  Cooperator,  Syracuse,  New  York 

3.  Successful  Farming,  DesMoines,  Iowa 

4.  The  Farm  Journal,  Philadelphia,  Penn. 

5.  Hoard's  Dairyman,  Fort  Atkinson,  Wisconsin 

6.  Implement  and  Tractor,  Interec  Publishing  Corp.  Kansas  City,  Mo. 

D.  Audio-visuals  - 

1.  Reconditioning  a  Mower,  42  min.  B&W  film,  Purdue  University, 
LaFayette,  Indiana.  "  ^      ,^      w  ^ 

2.  Modem  Hay  Baling  with  Plastic  Twine,  18  min.  color  film,  Sterling  Movie 
USA  Inc.  ,  New  York,  New  York. 

3.  Silver  Anniversary,  Nev  Holland  Machine  Co.,  New  Holland,  Penn. 
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MODULE  OF  INSTRUCTION 
Title  -  GRAIN  HARVESTING  EQUIPMENT 


Code  -  01.0301-21 


DKSCKiniON: 


This  modtile  deals  with  the  operation,  service  and  repair  of  the 
combine.    Students  vdll  study  the  development,  types,  principle  operations, 
and  other  operations  of  the  machine  and  determine  the  advantages  and 
disadvantages  of  each.    Using  actual  machines,  the  student  will  adjust, 
service  and  repair  this  equipment.    Trouble-shooting  procedures  for  correct 
ing  mal  functions  and  overcoming  the  various  losses  encountered  with 
combining  will. be  included. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT 


Time  iOlocation 
Class'  Other 


1. 


Development  of  the  Combine 


1 


1 


1 


1 


0 


10 


Servicing  and  Repairing 


2 
5 


12 
25 


Revised  June,  1974 
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MODULE  OF  INSTRUCTION 
GRAIN  HAKmTING  EQUIPMENT 


Code  -01.0301-21 


OBJECTIVES  to  bfc  obtatnod: 
The  student  vd.ll  be  able  tot 


1.  Explain  how  and  why  the  combine  was  developed. 

2.  Identify  machines  according  to  type,  size,  and  capacity  on  sight  in  the 
shop  or  field. 

3.  Name  the  six  different  units  of  the  combine  and  describe  the  functions  of 
each. 


4.  List  the  six  most  important  points  of  adjustment  necessary  on  a  combine. 

5.  Explain  the  method  or  procedure  of  adjustment  to  the  machine  as  recommended 
in  the  ovmer/operator' s  manxial. 

6.  Demonstrate  ability  to  operate  ^  combine  in  the  field  and  identify  where 
a  gain  loss  is  occurrlag. 

7.  Use  the  work  plan  as  outlined  by  the  instructor  for  servicing  and/or 
repairing  the  combine  in  the  shop  or  field. 
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Code  -  OU0301-21 

TitU  •    GRAIN  HAIWESTING  B3UIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


•Development  of  the  Combine 
Objective  1 

Explain  how  and  why  the  combine 
was  developed 


CONTENT 


A.History- 

The  modern  combine  is  the  result  of  centuries  of 
development  in  grain  harvesting  methods.  Two  paths  of 
progress  have  brought  us  from  primitive  hand  tools  to 
an  efficient,  fast  working  power  machine. 
Early  form^ -reaper  started 

use  of  power— animal  powcir  for  cutting  grain 
1836  the  first  combine  built  in  Michigan 
1846  first  commercial  production  of  reaper 
1854  combine  shipped  to  California 
1920  through  1935, still  big  acreage  machine 
1935  first  one-man  combine  powered  by  a  two-plow  tractor 


2  .Qcu^ic  Design  of  the  Combine  .  , 
Objective  2 

Identify  machines  according  to  type, 

ixe  and  capacity  on  sight  in  the 
shop  or  field 


.Types  ' 
.Tractor-drawn- -P.T.O. driven 
.Tractor-drawn--own  engine  driver 
.Self-propelled--propelled  and  driven  by  its  own 

engine 

or--   

.Level -land 
.Hillside 
3. Sizes 

.Distinguished  by  the  width  of  cut- -5ft  to  20ft  swath 
.Weight  of  machines- -3000  to  9000  pounds 
.Fbwer--  30hp  to  60  or  75hp 
.Capacities--rate  of  work 

t  Certain  size  depends  on  many  factors 
.Kind  and  condition  of  the  crop 
;  .Tbpography 

.Moisture  conditions 
Example; 

14-"ft, self -propelled  machine  ''can  combine'^  20  to 
30  acres  of  wheat  in  a  day 


EDUCATION 


01.0301-21 

GRAIN  HARVESTING  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 


A.  Review  references  listed  at  thf 
back  of  this  module  and  review 
information  that  is  available 
from  the  colleges  in  the  form  of 
bulletins, the  various  manufacturers 

B.  Obtain  and  show  filrastrip  titled 
"5,000  Years  of  Agricultural 
Machinery'*  available  from  NASCO, 
Fort  Atkinson, Wis,  , this  is  histo^ 
from  beginning  to  our  times  of 
machines  used  in  agriculture. 

C.  Bring  a  combine  in  to  the  shop 
or  outside  wo-»-k  area  for  use  in 
explaining  the  construction, 
operation , etc'  of  the  machine. 


D.Have  students  bring  owner/ 
operator  manuals  from  the  home 
owned  or  neighbor  owned  combines 
to  class  and  study  for  comparisor 


EKLC 


wx 

KOpen  up  compartments  , remove 
hoods, leaders, etc, to  a  point  wheie 
all  the  movable  parts  can  be  seer 
but  yet, still  functional .Demon- 
strate the  operation  of  these 
parts  before  the  class. 
F.  Identify  by  pointing  out  and 
naming  the  various  parts  of  the 
combine  for  the  students  list  in 
their  notes. 

Refer  to  reference- "Combines  and 
Combining"for  illustrations  that 
can  be  copied  for  use  by  students 
in  their  notebooks  to  identify 
parts , components , mechanisms ,etc 


STUDENT  i^PLlCATION  ACTIVITIES. 


EVALUATION  PROCEDUIiES 


A»Study  references  assigned, 
take  notes  on  instructors 
lecture  and/or  filmstrip 
presentation  of  the  development 
of  the  combine. 
B.Provide  a  combine  from  the 
home  farm  for  use  in  the  shop 
for  this  module,   (bonus  credit 
can  be  given  for  this  provisi 


.The  student  is  tested 
on  his  knowledge  of  the 
development  of  the  com- 
bine by  preparing  a 
written  statement  of 
'•How"  or  "Why"  the 
machine  was  developed. 

on) 


A.Provide  an  operato^rs  manual  foi  RA  quiz  using  a  flow 


combine  used  at  home  or  by  a 


chart  or  other  illustration  ^ 


th  machine  brought  into  the  she p, B  .Observe  demonstration  by 


neighbor  for  use  in  class  and  shcp  for  student  to  iden.iif 
vork.  parts  ,e':..c. such  as  that 

on  page  24  of"Co'^hine  an|l 
Combining" 


instructor  of  the  identification 
of  combine  parts, mechanisms, 
etc, and  list  in  notebook  for 
future  reference. 
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Cc.ie  -  01.0301-21 

'^^^^^  '    GRAIN  HARVESTING  BQUIPMEOT 


AGRICULTURAL 


3. Principle  Units  and  Functions 
Objective  3 

Name  the  six  different  units  of  the 
corabina  and  describe  the  function 
f  each. 


OBJECTIVES  BY  UNIT 


CONTENT 


A.  Assemblies  of  combine 
.Cutting  (or  leader) 
.Feeding  unit 
.Threshing  unit 
.Separating  unit 
.Cleaning  unit 
.Grain  handling  unit 

B.  Mechanism  functions  and  component  parts 
.Header- -cuts  standing  grain  and  delivers  it  to  the 

feeding  unit 

•  reel 
•dividers 
•cutter  bar 

.Feeder- -carries  the  cut  grain  from  the  cutter  bar 
and  feeds  it  evenly  into  the  cylinder 

•  ca nvas  co  nvey o  r ( d  r ap  er ) 
.Tlfresher- -removes  the  grain  or  seed  from  the  head 

or  pod 

..cylinder 
-Spike  tooth 
-rasp  bar 
-angle  bar 
.concaves  and  grates 
.Separating- -removes  the  grain  from  straw  that  is 

passed  by  the  concaves  due  to  the  forc^ 
of  material  moving  thr:oufih  machine 
.Cleaning- -removes  the  chaff  and  fine  residue  from 
the  threshed  grain 
.gr^  ^an 
.  ch^ 

.chaffer  extension 
.tailings  auger 
.shoe  sieve 
.fan 

.Grain-Handling-conveys  the  threshed , clean  grain  to 
V         the  point  at  which  it  is  taken  from  the 
combine 
.clean  grain  auger 
.clean  grain  elevator 

.grain  tank  and  unloader  or  bagger  and  bag  chute 


■'6 
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GRAIN  HARVESTING  EQUIPMENT 


-  Code 

-  Title 


rn? 


G.List  the  assemblies  or 
mechanisms  on  the  chalk  board. 
Have  students  try  to  describe 
the  functions  of  each  of  these 
units. 
iDiscuss- 

..Why  is  "Safety  First"  a  good 
motto  for  combine  operators 
and  servicemen? 
.What  is  an  auger- type  pi** 
.What  is  the  cylinder  and  vac*t 
does  it  do? 
.What  is  a  rasp  bar? 
.Describe  the  windrow  method 
of  combining. 

.How  may  the  tractor  operator 
aid  in  doing  a  clean  job  of 
harves  ting? 
I-Shpw  the  film"This  Business  of 
leaning" , 18min  color,  from 
ill  lis -Chalmers  Manuf  .Co.  ,Milwauke(i 
Yis., which  describes  the  evolution 
f  today's  self-propelled  combines 


ERLC 


TEACHING  METHODS 


F.Be  alert  to  the  various  hazard 
that  exist  around  the  comfeine  an 5 
make  a  list  of  safety  precautions 

as  they  are  discussed. 
G .Bring  to  clads  any  magazine 
articles, or  newspaper  items  that 
are  related  to  combines  and  theif 
use,etCa 


STUDENT  APPLICATION  ACTIVITIES 


E. Review  notes  and  other 
reference  materials  on  the  unit! 
and/or  component  parts  of 
combine  and  be  prepar  ,d  to 
describe  the  functic 


EVALUATION  PROCEDURES 


A. Have  students  list  the 
stnames  of  the  six  assembl|Les 
of  the  combine  and  then 
explain  how  each  perform 
its  job. 
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Title  -   GRAIN  HARVESTING  B^uiBiEMT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


4 .Adjusting  and  Operating 
I  Combines 
Objective  4 

Lis'c  the  six  raost^ important  points 
of  ad justm^^nt  necessary  on  a 
combine. 


A. Procedure  of  adjustment 

..Reel--  .height  varies  with  cro, 

.speed  in  relation  to  travel 
.Cutter  bar  height 

•for  saving  straw 
•getting  all  the  leads 

.Feeding 

..canvases- tight, prevent  slxpage 
.platform  auger- -raise  or  lower, speed 
variation  important 
.Threshing 

.corre'-.t  cylinder  speed- -wide  range  350  to 
1 oOOrpm 

.crop  conditions-require  different  speeds, e 
•regulate  speed  accurately 
•clearance  between  cylinder  and  concaves 
.Separating 

*        -..proper  speed-check  adjustment , some  machines 
can  be  adjustsd 

•set  the  deflectors(retarders)-set  low  as 
possible jwithout  causing  clogging 


)bjBCLj.  VB  li  '■ 

Explain  the  m<3thod  or  procedure  of 
adjustment  to  the  machine  as 
recommended  in  the  owner/operators 
mual 


tc, 


Ttrt^SfTTrlg 

•  set  the  openings  in  the  chaffer  wide  enougji 

to  allow  grain  through  * 
'.  •set  extension  openings  so  that  straw^and 

weed  stems  float  over      "  f 
«set  tail  board  to  prevent  threshed  grain 

from  blowing  out 
•adjust  the  angle  and  size  of  the  openings 

in  the  shoe  sieve 
.regulate  air  blast  as  recommended  in  the 

operators  manual > 
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-  Code 

-  Title 


TEACHING  METHODS 


J  .Demonstrate, if  possible, proper 
and  improper  combine  operation 
under  field  conditions. 
K  .Explain  that  a  proper 
procedure  should  be  followed  for 
adjustment, a  definite  order  must 
be  followed  in  making  adjustmentJ 
if  losses  are  to  be  reduced  to 
a  minimum. Assuming  that  the 
machine  is  in  good  mechanical 
condition, the  first  thing  to 
check  is: 

..Machine  speed (RPM) 
Refer  to  instruction  manual 
for  the  machine,  to  find  the 
recommended  (RPM)  speed. 

Adjust  throttle  so  that  speed 
is  15  to  20  RPK  above  recommendec 
when  machine  is  empty. 
After  the  PTO  or  «ingine  speed  is 
set  correctly , check  the  speed (RPK) 
of  the  stra wrack ^cylinder, fan  am 
beaters  then  adjust  these  to 
recommendations  found  in  manual* 
Use  a  speed  counter  on  the  individual 
shafts  to  check  g^l  r.peeds 
L  .Discuss- 


STUDENT  APPLICATION  ACTIVITIES 


H  .Observe  instructors, 
demonstrations  f».nd  explanations 
of  machine  operations. 
I  .Refer  to  owner/ operators 
manual  and  check  for  the 
manufacturers  recommendations 
for  the  machine  you  are 
acquainted  with  on  the  farm. 


EVALUATION  PROCEDURES 


D.A  matching  type  of 
giving  could  be  used  to 
check  the  students 
knowledge  of  the 
important  adjustir.ents. 


J    .Participate  in  discussion  of 
.Will  a  certain  cylinder  speid  questions  posed  by  instructor 
always  be  the  correct  speed  f c r  and/or  fellow  students, 
one  particular  crop--sucli  as 
wheat? 

.Are  all  combines  equipped 
with  the  same  method  of  speed 
adjustment?  ' 


ELCheck  students  effort 
in  making  adjustment  by 
having  him  explain  oral 1 / 
what  has  to  be  done  and 
the  effect  it  will  have 
cn  the  operation. 


Code  -  01.0301-21 

Title  -  GRAIN  HARVESTING  BaUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 

CONTENT 

Unit  4  (cont.) 

B.Operation 

Objective  6 

An  operator  should  be  very  concerned  and  have  an 

Demons /ate  ability  to  q^erate  a 

understanding  of  the  sources  of  grain  loss  and 

combine  in  the  field  and  identify 

how  to  correct  them. 

where  a  grain  loss  is  occurring. 

.Cutter  bar  loss 

.Cylinder  loss 

.Rack  loss 

.Shoe  loss 

.preharvest  loss 

! 

•••  

ii*LiUOrXCa]UXOIl 

Combine  ^ 

•  rieea  ror  iiioricanus 

Objective  7  < 

•  Chart  in  owner  manual 

use  ciie  worK  pian  as  ouuixnea  oy 

•  .Kinds  of  lu^.>ricants  necessary 

L>llc     J.  1 1  o  U  i>  Li  ^  LU  L     ^Ll  L     OCjLVl>^Xlig  ClllU/Ui. 

repairing  the  combine  in  the  shop  or 

■Cutting  and  feeding  unit 

txelcl  • 

. Threshing  mechanism 

.Separating  mechanism 

.oieanmg  mecnanism 

.  El eva tors  ^clutch ^ and  gears 

#  Visual  inapecuxon  rox^  mxnox  ana/ ox  majoir  irepaxxo 

.  uiean  macni.ne  unoxougniy 

D. Check  and  test  unit  component  parts  for  wear, such  a 

Examp 1 e : 

.Cutter  bar: 

.condition  of  sections 

.guard  plates,  and  guards 

.check  register 

E. Ordering  Repair  Parts 

.Make  a  list  of  needed  parts-order  during  off  seas 

.Give  model  and  serial  number  and  date  of  pux-chase 

if  original  owner 

289 

.10  • 

EDUCATION 
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GRAIN  HARVESTING  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  ?ROCEDURES 


'M. Refer  to  the  ref erence"Combin 
and  Combining", page  25,  and 
explain  the  causes  of  grain  loss 
how  these  losses  can  be , measured 
N  .Demonstrate  how  the  losses 
are  detemiined  in  the  field  usin 
the  illustrations  on  page  32  and 
the  Record  Sheet  on  p  rge  33  of 
the  above  mentioned  reference. 
0  .Bring  into  the  shop  or  out- 
side work  area, several  combines 
that  need  servicing  and  repair- 
ing.Demons  trate  servicing 
through  the  following  procedures 

•  Operate  the  machine  in  the 
field  noting  any  malfunctions 
in  operation. 

•  Inspect  the  machine  noting 
at\d  broken  par t5.i  that  are  out  of 
line  or... adjustment, 

,.<Fo  11  owing  the  operators  and 
the  manufacturers  service  mahual 
make  the  necessary  repairs  and 
adjustments. 

•  Lubricate  the  machine  for  f ieb 
operation. 

•  Test  the  machine  in  the  field 
and  make  any  adjustments  neces 
for  proper  operation. 

P. Emphasize  safety  in  all  work 
being  performed  and  especially 
around  moving  parts  such  as  the 
cutter  bar  or  cylinder. 

Q .Demonstrate  correct  method  of 
securing  the  make, model  and 
serial  number  of  the  machine  for 
purposes  of  ordering  the  correct 
parts. 


3S 


K. •Observe  and  participate  in 
;  the  instructors  demonstration 
on  grain  losses  and  be  prepared 
to  check  your  own  combine  or 
that  assigned  for  this  module. 
L»Get  complete  details  of  the 
procedure  demonstrated  by  the 
instructor  for  servicing  and/or 
repairing  the  combine  assigned. 
M. Review  units  on  lubrication 
pertaining  to  cil  viscosity, 
additives ,and  selection.  Refer 
to  the  lubrication  charts  in  the 
'  s  'manual . 


P .Have  student  operate 
a  combine  in  the  field 
and  then  have  him 
determine  where  he  has 
a  cause  of  grain  loss. 
Gr.A  visual  check  of  the 
student  during  servicing 
or  repairing  of  the 
machine  and  of  the 
completed  job  will  give 
sufficient  indication 
of  attaining  the  objectllv 


voriiowner 


saiy 


N  .Practice  safety  in  all  work 
especially  with  fellow  students 
working  on  the  same  machine. 

0 .Locate  and  record  the  correct 
information  for  ordering 
replacement  pax'ts. 
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MODULE  OF  INSTRUCTION 


Title  -     GRAIN  HARVESTING  BQUIPI^NT  code  -  01.0301-21 


RESOURCE  MATERIALS 

A.  Books: 

Teacher  references: 

1.  Farm  Power  and  Machinery  Management,  4th  Edition 

Donnell  Hunt, Iowa  State  Universiuy  Press , Ames , Iowa 

2.  Principles  of  Farm  Machinery .,,Bainer»Kepner,Barger, 

J.  Wiley  and  Sons,Inc,  ,New  York,  New  York 

3.  Machines  for  Power  Fe-rming,  2nd  Edition,  Stone  and  Gulvin, 

J.  Wiley  and  Sons,  Inc, ,  New  York,  New  York 

4.  Mechanics  in  Agriculture,  Lloyd  J.  Phipps , 

The  Interstate  Publishers  &  Printers,  Inc.,  Danville,  111. 

Student  references:  e  *  k 

1.  Farm  Machinery  and  Equipment,  5th  Edition,  N.  P.  SmiitW, 

McGraw  Hill  Book  Co.,  New  York,  New  York 

2.  The  Operation, Care  and  Repair  of  Farm  Machinery, 

The  John  Deere  Co,  ^  Mollne,  IIU 
3    Farm  Shop  Skills,  Sampson,  Mowery,  Kugler, 

American  Technical  Society,  Chicato,  Illinois 
4.  Manufacturers,  OVners  and  Service  Manuals  -  various 

B.  Bulletins: 

Teacher  references: 
1.  Combines  and  Combining,  Harlan  F.  Ridenour,     r  . 

Curriculum  Materials  Service,Ohio  State  Univ. , Columbus ,  Ohio 

Student  references:  .  ,  ,         ^  j  c«p^*.,, 

1.  4^H  tractor  program  manual  4th  year.  Farm  Machinery  Care  and  Safety, 
Extension  Service,  Cornell  University,  Ithaca,  N.Y. 

C.  Periodicals: 

1.  American  Agriculturalist,  Ithaca,  N.Y. 

2.  The  Farm  Journal,  Philadelphia,  Pa. 

3.  Successful  Farming,  DesMoines,  Iowa 

4.  Agway  Co-operator,  Syracuse,  N.  Y. 

5.  Hoard's  Dairyman,  Fort  Atkinson,  Wis. 

6.  Implement  and  tractor,  Interter  Publishing  Corp,, Kansas  City,  Mo. 

D.  ' Audio-Visuals : 

1.  5000  Years  of  Agricultural  Machinery,  NASCO, 

Filmstrip,  94  frames.  Fort  Atkinson,  Wis. 

2.  Combines  and  Combining,  30  slides.  The  Ohio  Agricultural  Education 

Curriculum  Material  Service,  Ohio  State  Univ.,  Columbus,  Ohxo 

3.  This  Business  of  Gleaning,  18  min.  color  film, 

Allis-Chalmers  Manufacturing  Co.,  Milwaukee,  Wis. 
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M0DUL5  OF  INSTRUCTION 


'^^^^^  -    GRAIN  HARVESTING  BQUmENT  '  ^^^^  '  Ol-P^Ol-^l 


RESOURCE  MATERIALS 

D*  Audio-Visuals:  (cont,) 

4.  More  Grain  in  the  Grain  Tank,  15min*  B&W  film, 

Purdue  Audio-Visual  Center yPurdue  Univ. , Lafayette,  Inc. 

5.  Of  Progress  and  Plenty,  20rain  color  film.  International  Harvester 

Co.,  Chicago,  Illinois 
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MODULE  OF  INSTRUCTION 


Title  .       AGRICULTURAL  EQUIIMENT  ACCESSORIES  Code  -  0U0301-22 

DKSCKIin'ION: 


Organized  instruction  in  the  installation,  maintenance  and  rep^ilr  of 
agricultural  equipment  accessories.    These  learnings  will  relate  to  the 
needs  of  an  agricultural  dealership. 

The  instructor  will  select  the  agriculture  equipment  accessories 
for  his  location.    He  must  also  determine  if  safety,  electrical  and 
hydraulic  review  must  be  covered  in  class  before  working  on  the 
accessories  selected. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT    ^  Time  Allocations 

Class  Other 


1.     Agriculture  Equipment  Accessories  ^ 


Revised  June,  1974 
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MODULE  OF  INSTRUCTION 
Title  -  AGRICULTURAL  B)UIBM!5WP  ACCKSSORIES  Code  -  01.0301-22 

OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1.  Follow  manufacturers  instruction  sheets  for  installing  agriculture 
equipment  accessories, 

2.  Perform  basic  electrical  wiring  as  required  to  install,  maintain  and 
repair  agriculture  equipment  accessories. 

3.  Connect  to  the  hydraulic  system  involved  for  the  equipment  accessories 
assigned'. 

4.  Select  the  tools  for    all  agriculture  equipment  accessories  that  are 
assigned. 

5.  Make  adjustments  and  repairs  to  the  equipment  accessory  being  installed 
on  a  certain  piece  of  equipment. 

6.  Demonstrate  safety  habits  in  shop  while  working  with  equipment  accessories. 
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Code  -  01.0301-22 

Title  ^AGRICULTURAL  EQUIPMENT  ACCESSORIES 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  1.  Accessories 
Objective  1 

Follow  manufacturers  instruction 
sheets  for  installing  agriculture 
equipment  accessories 

Objective  2 

Perform  basic  electrical  wiring  as 
required  to  install,  maintain  and 
repair  agriculture  equipment 
accessories 

Objective  3 

Connect  to  the  hydraulic  system 
involved  for  the  equipment 
accessories  assigned 

Objective  4 

Select  the  tools  for  all  agriculture 
equipment  accessories  that  are 
assigned 

Objective  5 

Make  adjustments  and  repairs  to  the 
equipment  accessory  being  r.nstalled 
on  a  certain  piece  of  equipment 

Objective  6 

Demonstrate  safety  habits  in  shop 
while  working  with  equipment 
accessories 


CONTENT 


Manufacturers  Instruction  Sheets  for  the 
agriculture  equipment  accessories  must  be 
provided  - 

.  Bale  thrower  for  the  baler 

.  Front-end  loader  for  the  tractor 

.  Cab  for  powered  unrt?""<^- 

.  Air  conditioner 

,  Heater 

.  Radio 

.  Horn 

.  Cigarette  lighter 

,  Molasses  mixer  adapter  for  portable  feed 
grinders 

Magnetic  plates  for  portable  feed  grinders 
Dual  -  wheels 

Adjustable  rear  wheel  spin-out  for  tractor 
Pan  and  straw  shredder  for  manure  spreader 
or  combine 

.  Wheel  weights  for  the  tractor 

.  Tires 

,  Others  as  needed 

Factors  to  Consider 

p  All  phases  of  safety 

,  Review  of  electrical  wiring 

,  Review  of  hydraulic  systems  and  operation 

.  Installation  and  adjustments 

,  Maintenance 

.  Repair 
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01.0301-22 

AGRI'OJLTURAL  EQUIPMENT  ACCESSORIES 


-  Code 

-  Title 


TEACHING  METHODS 


The  instructor  will  give 
short  lectures,  denionstra- 
tions  and  discussions. 

.  Safety 

.  Special  tools 

.  Basic  electrical  wiring 

.  Basic  hydraulics 

.  Manufacturer's  instruc- 
tions pertaining  to  the 
agriculture  equipment 
accessories  selected 


STUDENT  APPLICATION  ACTIVITIES 


Students  will  be  required  to 
have  "live"  work  -  either  pro- 
vide them  or  have  them  provided 
All  of  the  module  will  be  devoted 
to  the  individual  student's 
particular  live  work. 


EVALUATION  PROCEDURES 


A,  The  agriculture 

equipment  accessory 
jjs^igned  or  selected 
by  the  student  must 
be  correctly  in- 
stalled and  adjusted 
and  working  properly. 


B,  The  instructor  will 
keep  a  check  sheet  of  | 
tiie  student's  prog- 
ress on  each  acces- 
sory. 

C.  The  student  will  be 
checked  on  the  use  of| 
special  tools. 


The  student  will  be 
evaluated  on  his 
safety  practices. 
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MODULE  OF  INSTRUCTION 


Title  -  AGRICULTURAL  EQUIPMENT  ACCESSORIES 


Code  •  01,0301-22 


RESOURCE  MATERIALS 
A.     Books  - 


Fundamentals  of  Service 
Electrical  System 

Fundamentals  of  Service 
Hydraulics 

Mobile  Hydraulic  Testing 


Suggestions  for  Teaching 
'^Electrical  and  Basic 
Controls  Used  in  Agt, 
Production" 

Tractors  and  Crawlers 


John  Deere  Co.  Mb line,  111. 


John  Deere  Co.  Mo line,  111. 


R.E.  Glenn 
J.E.  Blinn 

fidison  Electric 
Institute 


E she 1 man 


American  Technical  Society 
Chicago,  111. 

750  Third  Ave, 

New  York,  New  York  10017 


American  Technical  Society 
Chicago,  111. 


B.  Audiovisuals 


Fundamentals  of  Service 
Hydraulic  Visuals 

Master  Set  o£  Slides 


John  Deere  Co.  Moline,  111. 


International 
Harvester  Co. 
(Implement  Dept.) 


180  N.  Michigan  Ave. 
Chicago,  111. 
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Title  - 


MODULE  OF  INSTRUCTION 

Um  AND  GARDEN  EQUIPMENT 


Code  -  01. 0301 -24 


DKSCRIFIION: 


This  module  is  designed  to  acquaint  the  student  with  the  set-up, 
adjustments,  repair  and  operation  of  lavm  and  garden  equipment.  Equipment 
such  as  lawn  mowers,  tillers,  fertilizer  spreaders,  sprinklers  and  snow 
blowers  will  be  used.  He  will  become  familiar  with  the  common  types  of 
transmissions,  clutches  and  drives,  and  will  learn  to  adjust  and  repair 
them. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

Glass  Other 


1.  Types  \ 

2.  Set-up,  adjustment  and  lubrication 

3.  Drive  mechanisms 
Special  cutting  mechanisms 

5.    Equipment  operation 


1  2 

3  .8 

I  3 

I  4 

7  23 


Revised  June,  1974 


Title  - 


MODULE  OF  INSTRUCTION 
lAWN  AND  GARDEN  EQUIHffiNT 


Code  -  01.0301-24 


Objectives  to  be  obtained: 
The  student  will  be  able  to: 

1,  Identify  20  types  of  lawn  and  garden  machinery  and  list  the  jobs  that 
these  machines  do, 

2,  Set  up,  adjust  and  maintain  20  types  of  lawn  and  garden  equipment 
according  to  specifications, 

3,  Study  the  drive  mechanisms,  belts,  clutches,  hydraulic  drives,  etc, 
and  properly  adjust  and  service  these  systems, 

4,  Work  with  the  special  cutting  mechanisms  and  properly  sharpen  and 
service  these  mechanisms, 

5,  Operate  and  demonstrate  the  use  of  20  types  of  lawn  and  garden  equipment, 

6,  Develop  safe  operating  practices  and  explain  these  to  a  customer  for 
all  types  of.      vn  and  garden  equipment. 
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'Code  . 


01.0301-24 

•     lAWN  AND  GARDEN  BQUIFMEin 


AGRICULTUR 


OBJECTIVES  BY  UNIT 


CONTENT 


1.  Types 
i.  The  student  rfill  identify  20 
types  of "lawn  and  garden 
machinery  available  and  list  the 
jobs  these  machines  do. 


/ 


A. 


ERIC 


Lawn  mowers-rotary 
.  Rider 
.  Push  type 

.  Self-propelled-walk  behind 
Lawn  mowers-reel 
.  Pull  type 

•  Self-propelledH^/alk  behind 
Lawn  mowers-hammer  knife 
Rotary  tillers 
.  Attaching  type 
.  Walk  behind 
Lawn  vacuums  and  blowers 
Mulchers  and  shredders 
Sprayers  0 
.  Insects 
.  Weed 

Sprinklers  and  small  irrigation 
Loaders 

.  Front  end  type 
.  Rear  mounted  forklift  type 
Spreaders-fertilizer 

-        Drill  type 

o  Broadcast  type 
Plows 

.  Moldboard  type 
.  Snow 
L.  Cultivators 
M.  Sweepers 

N.  Snow  blowers-attaching  type 

-walk  behind  ' 
0.  Seeders-broadcast  type 

-drill  type 
P.  Spikers  and  aerators 
Q.  Stone  rakes 
R.  Thatchers 

S.  Earth  leveling  machines 

T.  Trenchers 

II.  Post  hole  diggers 

7.  Edge  trimmers 


B. 


C. 
D. 


E. 
F. 
G. 


H. 
I. 


J. 


K. 
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IlilBfi 


E  D  U  C  A  T  1  0  N 


01.0301-24 

LAWN -AND  GAilDEN  EQUIPMENT 


-Code;'.;:-  '''M 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES      EVALUATION  PROCEDURES 


Types  and  Uses  of  Equipment: 
Lecture- explain  use  of  various 
types 

Company  product  literature 
Slides  if  available  from  local 
dealers 

Motion  pictures  from  companies- 
ask  local  dealers  for  these 
Students  check  advertisements 
for  products  . 


loca* 


Visit  a  large 

(if  available 

observe  such 
•  Shop  facilj  n\  L  vjuu 

.Special ized  I         '  .quipment 
used 

•Service  policies  for  customer 

service 
.Bnployment  opportunities 
.See  equipment  not  available 

for  class  to  work  on 


The  student  will  list 
the  names  of  20  types 
of  lawn  and  garden 
equipment  in  general 
use 
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Code     01 •0301-24 


Title  -     lAWN  AND  GARDEN  EQUIPMENT 


A  G  R  I  C  U  L  T  U  R  A 


OBJECTIVES  BY  UNIT 


2.    Set  Up 

2.    The  student  vdll  set  up, 
adjust  and  maintain  20  types  of 
lawn  and  garden  equipment 
according  to  specifications 


3.    Drive  mechanisms 
3.    The  students  will  study  the 
drive  mechanisms,  V'-belts, 
clutches,  hydraulic  drives,  etc. 
dnd  properly  adjust  and  seinrLce 
these  systems. 


CONTENT 


A.  Equipment 

.  Lawn  mowers 
.  Snow  blowers 
.  Rotary  tillers 

.  As  many  other  types  of  equipro.ent  as  available 

B.  Selection  of 

.  Oils 
.  Greases 

.  I^ydraulic  fluids 


A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 


J. 
K. 
L. 
M. 

N; 


Transmissions 
Transaxles 
Differentials 
Disc. 

Ifydraulic  drive 

Sizes  and  types  of  V-belt 

Alignment 

Tension 

TCypes  of  clutches 

.  Disc 

.  Belt 
Adjustment 
Repair 

Installation  of  hydraiiLic  drives 
Fluid  levels  and  fluid  types 
Repair 
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EDUCATION 


01. 0301 -24  •  Code 

lAWN  AND  GARDEN  33UIPIffiNT  •  Title 


TEACHlIv'G  METHODS' 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


lielp  students  follow  instruction 
during  set-up 

Demonstrate  bolt  and  nut  types 

by  markings  and  explain  why 

they  go  in  a  particular  place. 

Lecture  and  motion  picture  films 

from  oil  companies 

Lecture  on  oil  classification 

system 


j^.Have  local  machinery  dealers 
bring  in  machinery  for  set  up 
B.The  student  will  set  up  and 
correctly  adjust  the  machinery 
G.Demonstrate  proper  lubrication 
procedures 

D.Stude^      lubricate  machines 
that  h  ^en  set  up  or  repairec 


The  quality  of  the  students 
set  up  job,  the  time  factor 
and  workmanship  will  be 
graded  by  the  ins  true toi 


Demonstrate  to  students  how  to 
interpret  set  up  and  repair 
manuals.   ^ 

Demonstrate  proper  use  of  speci 

repair  tools 

Explain  tolerances  ,  torque.s  , 
backlash, etc. using  slides  and 
demonstration 
Demonstrate  installing  and 
adjusting  of  V-belts-tension 
Show  a  belt  that  was  used  im- 
properly adjusted  if  available 
Demonstration  of  proper  repair 
and  adjustment  of  clutches 
Use  slides  for  clutch  wear 
analysis . 
Explain  principle  of  operation 
of  hydraulic  drive 
Lecture, slides , overhead  trans- 
parencies , company  manuals. 


A. Attach  drive  mechanisms  and 
properly  adjust. 
Disassemble  and  reassemble  the 
4J-  different  types  of  transmissior|s. 
Repair  broken  units 
3. Students  properly  select  and 
install  vee-belts 

C.  Students  repair  and  adjust 
clutches  and  identify  different 
types 

D.  Students  follow  installation 
instructions  and  install  a 
hydraulic  drive  unit. 

E.  Students  fill  and  check  fluid 
levels  on  hydraulic  units 

F.  Students  repair  units, 
hydraulic  hoses, etc. 


The  student  will  be 
graded  for  his  workman 
ship  on  these  maintenanc 
service  projects. 
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ERIC 


Code  -  01,030U2A 

Title  -   IMfi  AND  GARDEN  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


4»Special  cutting  mechanisms 
4, The  student  will  work  with  the 
special  cutting  mechanisms  and 
properly  shairpen  and  service  these 
mechanisms. 


CONTENT 


A •Lawn  mower  blades 
.Rotary 

.One  balancing r-- 
.Reel  knives  and  shear  bar 

B.  Sicicle  bar  and  knife  sections 

C.  Haramer  knives 
Augers 

.flights 
points 

D.  lrencher  teeth 


5  .Equipment  Operation 
5. The  students  vTill  operate  and 
demonstrate  the  use  of  20  types 
of  lawn  and  garden  equipment 


/^.Operation  and  use  of  all  available  lawn  and  garden 
machinery 

B. Machinery  manual  study  of  safety  shields  and  safety 
procedures 


6. The  student  will  develop  -Jtfe 
operating  practices  and  expL^n 
these  to  a  customer  for  all  rypes 
of  lawn  and  garden  equipmea^x: 


ERIC 
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EDUCATION 


01.0301-24^  : 
LAWN  AND  GARDEN  EQUIH-IEMT 


-  Code 

-  Title 


TEACHING  METHODS 


Demonstrate  propex"  sharpening  and 
balancing  of  rotary  mower  blades 
stressing  safety  practices. 
Demonstrate  sharpening  and 
replacement  of  knife  sections. 
Demonstrate  build  up  and  hard 
surfacing  with  welding  equipment 
of  auger  points , digger  and 
trencher  teeth. 


STUDENT  APPLICATION  ACTIVITIES 


Instructor  will  demonstrate 
proper  safe  operation  o£  the 
machinery 

Instructor  will  point  out 

dangerous  situations 

Use  of  films, statistics, etc. 


/^,Each  student  properly  sharpen 
and  balance  a  blade, 
B^Vis.it  a  lawnmower  shop  to  see 
reel  type  mowers  jirpened. 
OThe  student,  will  work  with 
these  cutting  and  digging  deviceJi 
and  will  learn  to  build  up, grind 
and  sharpen  for  proper  machine 
operation. 


The  student  will  be 
graded  for  his  workman- 
ship on  these  sharpening 
and  service  projects. 


Students  will  work  with  the 
machinery  and  operate  each 
type  with  special  attention  to 
safety  shields , guards , etc. 


EVALUATION  PROCEDURES 


The  student  will  operat 
and  demonstrate  safe 
use  of  all  types  of 
lawn  and  garden  equipment 
for  his  classmates  and 
instructor  and  will  be 
graded  by  instructor. 
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MODULE  OF  INSTRUCTION 
Title  -     LAWN  AND  GARDEN  EQUIPMENT  -  ^^^^  ^  01.0301-24 

RESOURCE  MATERIALS 

Books  -  Mechanics  Manral :    Lauson  Power  Products  -  Tecumseh  Products  Co*  - 
Parts  Depot  Division  -  Grafton,  Wisconsin  53024 

Lawn  Boy  Service  Manual:    Outboatd  Marine  Corp.  -  Galesburg,  Illinois  6140] 

Small  Tractor  Service  Manual;    Technical  Publications  Div*.  -  Intertec 
Publishing  Corp.  1014  Wyandotte  St Kansas  City,  Missouri  64105 

BriKRS  and  Strattons  Service  Manual :    W.J.  Connell  Co.,  210  Needham  St., 
Newton  Upper  Falls,  Massachusetts  02164 

John  Deere  Service  Publications: 

Periodicals  - 

Lawn  and  Garden:    Intertec  Publishing  Corp. 

1014  Wyandotte  St. 

Kansas  City,  Missouri  64105 

1)  Tractor  and  Implement: 

2)  National  Safety  Council  Reports 

Audiovisuals  - 

1)  Film:    Pennoil  Co.,  Syr  acuse «  New  York 

2)  Slides :  Caterpillar  Co.  -  Syracuse,  New  York 

(show  clutch  wear,  drive  backlash,  etc.) 

3)  John  Deere  -  ^'Hydraulics'' 
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MODULE  OF  INSTRUCTION 
Title  -    MTERIALS  HANDLING  EQUIPMENT  Code  -  01.0301-23 

DKSCRiniON: 

This  module  will  familiarize  the  student  with  common  types  of  materials 
handling  equipment  in  agricul tural  enterprises .     Stress  will  be  on  the  pro  jr 
selection,  installation,  use,  and  maintenance  of  such  equipment.    When  possible, 
students  will  gain' practical  experience  in  these  three  activities.    They  will 
develop  plans  for  needs  of  such  equipment,  including  costs,  for  a  given  situation. 
Equipment  such  as  blowers,  unloadeirs  ,  conveyors,  and  bam  cleaners  will  be  involved. 


MAJOR  DIVTSIONS  OR  UNITS  OF. CONTENT  Time  Allocati 


Class 

Other 

1. 

Blowers  and  elevators 

3 

6 

2. 

Conveyors 

1 

4 

3. 

Bunk  feeders 

.1 

4 

4. 

Bam  cleaners 

1 

4 

5. 

Manure  handling  systems- 

2 

4 

8 

22 

Revised  August:  1975 
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MODULE  OF  INSTRUCTION 
Title  -  MATERIALS  HANDLING  EQUIPMENT  ^ode  -  01.0301-23 

OBJECTIVES  to  be  obtained: 

The  student  will  be  able  to: 

1.  List  six  types  of  silos 

2.  List  two  advantages  of  each  of  four  types  of  silos 

3.  Idsntify  three  types  of  unloadexs  used  in  the  school  area  to 
unload  given  materials 

4.  Lis  tall  factors  used  in  selecting  an  unl^iader  for  use  with 
given  materials 

5.  Compute  the  totaL  feed  capacity  for  a  given  farm  business 

6.  Identify  the  common  types  of:^inders,  mixers,  and  meters  used 
in  livestock  feed  processing 

7.  Assemble-and  service  a  portable  grinder 

8.  Be  able  to^raatch  volume  of  grain  com  to  be  stored  with  the  storage 
facility  which  will  prevent  spoilage  losses  in  excess  of  normal 
amountis 

9.  List  all  factors  used  to  selectiand  service  conveyors  for  a  given  job 

10.  Select  bunk  feeders  based  upon  requirements,  cost,  and  adaptabilitv 
to  a  given  system  j-iii-y 

11.  Wire  a  control  for  a  given  bam  cleaner 

ItTtl^^  foux  types  of  bam  cleaners  from  diagrams  of  given  operating 
13.    Use  the  opexator-s  manual  for  maintaining  given  pieces  of  handling 

I'^IT^^  I'^'.f  "^^^^  influence  the  farmer  when  he  selects 

a  manure  handling  sys  tem  =cj.et.i.& 

""^^  ^^^^^"^        ^  S^^^"  give  recommendations 

16.    Operate  the  folilsRing  types  of  materials  handling  equipment  safelv 
under  actual  wo^-ng  conditions:     silo  unloader,  feed  grinder,  self 
unloading  wagon,  r-onveyor,  and  bam  cleaner 
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Code  .-^  01  •0301-23 

Tlti'i  -  MATERIALS  HANDLING  EQUIPMENT 


AGRICULTUR.^:- 


OBJECTIVES  BY  UNIT 


Unit  1  -  Blov/ers*  and  elevators 
Objective  1 

Lis »  six  types  of  silos 


Objective  2 

List  tw  advantages  of  each  of 


CONTENT 


four  types  of  silos 


Objective  3 

Identify  three  types  of  unloaders 
used  ^  the  school  area  to  unload 
given  materials 


A.  Storage  areas 
.  Silos 

.  conventional  tower 
.  cotifcrete  staVe 
.  monolithic  concrete 
.  wooden 
.  steel 
.  sealed:  storage  tower 
,  trench 
.  bunker: 
.  pit 
,  stack 


Objective  4 

List  ail  factors  used  in  selecting 
an  unloader  for  use  with  given 
materials 


at>jective  5 

Compute  the  total  feed  capacity 
for  a  given  farm  business 


ERIC 


Silo  unloaders 
o  top  unloaders 

.  suspended 

.  non-suspended 

.  center  chute 
.  bottom  unloaders 
.  commercial  trench  unloader 
.  bucket  on  tractor 


Selecting  a  silo  unloader 

.  capacity 

.  motor  size 

,  storage  space 

.  transfer  of  unloader 

.  return  on  iTivestment  im labor  saved 

,  available  parts  and  service 


Grain 

.  bulk  feed  bins 

.  analyze  total  feed  requirements 

.  determine  necessary  system  capacity 

.  basic  ingredients 

.  processed  ration 
.  examine  types  of  bins 

.  hopper  bottom 

.-flat  bottom 
.  nuudiJer  and  type  of  augars^  or  elevators 
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EDUCATION 


01.0301-23    -  Code 
MATERIALS      MDT.ING  EQUTimENT    -  Title 


TEACHING  METHODS 


A.  Slides,  bulletin  references , 
class  discussion  of  advan- 
tages ,  field  trip  review 


B.  Discuss  types  and  advantages 
prior  to  the  two  field  trips 
on  silos 


STUDENT  APPLICATION  ACTIVITIES 


A,  Participate  in  class 
discussion 

B.  Make  notes  of  observations 
on  field  trips 


EVALUATION  PROCEDURES 


A. 


Students  will  list 
types  of  s  ilos  •* 
Students  will  list 
S.WO  advantages  of 
each  of  the  major 
types  of  silos  used 
in  your  area. 


Use  "Things  You  Should  Con- 
sider Before  Buying  a  Silo 
Unloader"  and  Agricultural 
Engineering  Extension  Bulletixi 
348  as  reference  material  for 
class  discussion 


D.  Visit  a  farm  and  inventory 
the  feed  requirements  plus 
the  basic  ingredients  he  will 
need.    Teachers  may  use  a 
worksheet  exercise.  Follow 
with  class  discussion  and 
lecture  plus  overhead  trans- 
parencies 


B.  Students  will  iden- 
tify the  types  of  un 
loaders  commonly  used 


Select  an  unloader  for  his 
farm  or  a  cooperating 
farmer's  silo  and  prepare 
rationale  for  his  decision. 
Plan  a  silage  handling 
system  for  a  given  fam 
situation. 

Using  a  cooperating  fam  or 
dealership,  assist  in 
assembly  and  installation  of 
an  urilDader 

Paxtlcipate  in  field  trip 
and  (Complete  exercise 
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Have  students  list 
the  important  items 
to  consider  bafore 
purchasing  a  silo 
unloader. 
Instructor  assess. 
-  student's  plan 
Instructor  or  dealer 
asr,ess:i  thoroughness 
and  armracy  of 
s:t:udent's  work 
Instructor  assess 
accuracy  of  the 
inventory  and  exer- 
cise sheet. 
Orally  determine 
student's  different 
types  ojE  bins  and 
e  1  e va  t o  r--s  y s  terns  • 


Code  01.0301-23 

Titb-  •  MATERIALS  HANDLING  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Objective  6 

Identify  the  cjommon  types  of 
grinders,  mixexs  ,  and  meters  us.ed 
in  livestock  feed  processing 


CONTENT 


Objective  7 

Assemble-and-^ewlce-^a^por-table^ 
grinder 


Unit  2—  Conveyors 
Objective  8 

Be  able  to  matxfh  volume  of  grain 
corn  to  be  stored  with  the  storage 
facility  which  will  prevent  spoila 
losses  in  excess  of  normal  amounts 


iiERlC 


age 


•  feed  grinders  and  mixers 

•  batch  method 

•  continuous  flow 

•  mills 

•  harnmer 
.  burr 
.  roller 

•  feed  meters 

•  auger  meter 

,  flat  belt  meter^ 
,  fluted  wheel  meter 

•  vibrating  meter  ' 

.  Com  cribs  " 
 •_jd.rying  sys  tems 

•  heated  forced  air 
.  slotted  floor 

.  types  of  construction 
.  metal 
.  wire 
.  wooden 

•  moisture  content  and  storage  form 

•  shelled  com 
.  com  and  cob 

•  high  moisture  com 
.  width 

.  cleaning  crib 
•  Hay 

.  locations 

•  pole  bam 

,  conventional  stable 

•  steel  building 
,  silos 

•  stacks 

.  elevators  .  ' 

.  blowers 

•  side  unloading  wagons 


A.  Delivery  conveyors 
.  Type 
..  .  auger 

.  chain  and  flight 
,  Cleaning 

•  removal  of  spoiled  material 
.  not  in  path  of  other  cleaning  chores 
' •  Unloading  speed  control 
,  Discharge  distances  for  wagons 

•  Capacity 

•  Cost   

6 
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EDUCATION 


01.0301-23    -  Code 
MATERIALS  HANDLING  EQUIPMENT    ^  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES  ' 


E,  Visit  a  feed  mill  to  observe 
as  many  types  of  meters  and 
mills  as  you  can  find. 
Follow  with  diagrams  of 
operation  and  parts. 


E.  Participate  in  field  trip 

F,  Assemble,  pre-deliveiry  ser- 
vice, or  repair  and  service 
a  portable  feed  grinder 


F,  Visit  as  many  systems  as 

available.  Follow  with  class 
discussion  and  bulletin  use 


G.  Read  bulletin  sections  on 
com  cribs 

H.  Participate  in  visits 


G.  Instruction  should  be 
connected  to  the  silos 
discussed  earlier,  especially 
for  high  moisture  com 


H.  Visit  locations,  then  use 
data  in  reference  library  to 
prepare  reports 


A.  Discuss  factors  in  class  and 
use  slides,  overhead,  and 
charts 

B.  Conduct  one  field  trip  to 
show  conveyors  and  bunk 
feeders  in  operation.  This 
should  be  done  before  much 
lecture  or  discussion. 


I.  Students  will  present  oral 
reports  on  each  storage 
location  including  extra 
information  on  any  item 
needed  to  make  the  system 
work 


H.  Student  will  identify 
the  grinders  ,  mixers  , 
and  meters  in  common 
use  to  the  instruc- 
tor's satisfaction 
Instructor  assess 
accuracy  of  s tudent's 
assembly  and  service 
in  accordance  with 
assembly  instructions 
ancl  service  manual  ' 


A.  Assemble  and  pre-delivery 

service,  or  repair  and  service 
one  of  the  following: 
elevator,  blower,  self 
unloading  wagon 
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A.  Instructor  determine 
if  s  tudent  has 
assembled  and  ser- 
viced the  machine 
according  to  manual 
specifications  . 

B.  Determine  if  the 

s  tudent  correctly 
identified  and  ser- 
viced parts  needing 
repair 


:,Code  ^  -  01.0301-23  . 

iTit  Ifi  -  MATERIALS  HANDLING  EQUIPMENT 


OBJECTIVES  BY  UNIT 


CONTENT 


B,  Cross  conveyors 

,  Chain  a;iu  flight 
.  Auger 
•  Belt 

C,  Maintenance 


.  straight  bunk 
.  lazy  susan 
,  Auger 

•  open  type 

•  tube 

,  Shaker  feeder 

.  Open  bunk  for  use  with  side  unloading  wagon 

B.  Distance 

C.  Roofing  - 

D.  Cleaning 

E.  Space  requirements 
^.  Single  side 

I       .  Double  side 

.  Continuous  feeding 

F.  Maintenance 


Unit  3  -  Bunk  feeders 


Objective  9 

List  all  factors  used  to  select  and 
service  conveyors  for  a  given  job 


A,  Distribution  units 
.  Chain  and  flight 


Unit  4  -  Bam  cleaners 
Objective  10 

Select  bunk  feeders  based  upon 
^requirements  5  cost,  and  adaptability] 


A. 


Types 

.  Push  and  pull 


.  Paddle 
,  Chain 


to  a  given  system 


Objective  11  . 

Wire  a  control  for  a  given  bam 

cleaner 


.  Blade  on  tractor 
.  Belts 


Objective  12 

Identify  four  types  of  barn 
cleaners  from  diagrams  of  given 
operating  systems 


Review  motor 
section  of 
electricity 
module 


C,  Drainage 

D,  Design  of  system 

E,  Maintenance 

F,  Dimensions  of  gutter 
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EDUCATION 


01.0301-23   -  Code 
MATERIALS  HANDLING  EQUIPMENT    •  Title 


TEACHIHG  lETHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


C.  Use  an  operator's  manual  to 
demonstrate  normal  mainten- 
ance activities 


B. 

C. 

D. 


Student  wire  controls  C, 
Draw  diagrams  of  several 
systems 

Complete  worksheet  oh  info r-  ID, 
mation  contained  in  opera 
tor^s  manuals 


Instructor  assess 
student's  wiring 

Ins  tructor  check, 
accurateness  of  work- 
sheet 


A.  Discuss  factors  in  class  and 
use  slides,  overhead,  and 
charts 

B.  Utilize  resource  person  for 
content  on  planning  and 
building  a  system  r-^-' 


A,  Select  bunk  feeders  for  two 

given  situations 
BV  Adjust,  service,'  and  main- 
tain a  bunk  feeder  on  the 
home  farm  or  cooperating 
farm 


C.  Use.  operator's  manual  to 

demonstrate  servicing  needed 


I  A.  List  the  types  and  explain 
general  operation  of  each, 
including  diagrams  of  opera 
tion 


B.  Review  motor  requirements 
needed  and  show  a  control 
used,  along  with  proper 
wiring  technique 
.  Class  discussion  with  litera 
ture  provided  by  local  dealer 
|D.  Discuss  and  demonstrate  main 
teiiance  operator's  manual 
directions 


A.  Take  notes  on  types,  advan- 
tages', amd  disadvantages  of 
eadi  type 

B.  Be  .able  to  identify  types  of 
cleaners 

C  •  WiaiE  a  control 

D.  I.ay  out  a  floor  plan  of  a 
system 

E.  Learn  to  use  the  operator's 
manual 


Ins  true  tor  react  to^ 
appropriateness  of 

selections  -  

B,  Instructor  determin€ 
if  s  tudent  has  main- 
tained feeder  acc-^ 
ording  to  operator' s| 
manual  spec  ifica- 
tions  ' 


3 1 4 


'S0 


A,  Written  quiz 

B.  Instructor  assess 
student's  floor  plan| 
of  a  system 


Code    -  01.0301-23 

Title  -  MATERIALS  HANDLING  EQUIPMENT 


AGRICULTURE 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  5  -  Manure  handling  sysf^ins 
Objective  13 

Use  the  operator's  manual  for  main- 
taining given  pieces  of  handling 
equipment 

Objective  14 

Identify         of  the  factors  which 
influence  the  farmer  when  he 
selects  a  manure  handling  system 

Objective  15 

Plan  a  liquid  manure  system  for  a 
given  farm  and  ..give  recommendations 
as  to  its  use 

Objective  16 

Operate  the  following  types  of 
materials  handling  equipment  safely 
under  actual  working  conditions: 
silo  unloader,  feed  grinder,  self 
unloading  wagon,  conveyor,  and 
bam  cleaner 


A.  Value  of  manure 

B.  Type  of  building  structure 

C.  Kind  and  amount  of  bedding 

D.  Amount  of  water  available 

E.  Sanitation  laws 

F.  Solid  manure 
.  Paved  slab 

,  Loading  ramp  * 
,  Liquid  manure 

•  Percent  of  water  necessary 

•  Components 

•  Herd  size 
.  Physical  structures 
.  Investment  per  cow 
.  Field  conditions 
.  Storage  time 
.  Capacity 
.  Pumping 
.  Parlor  drain 

•  Odors 

.  Labor  distribution 
,  Agitation 
.  Frozen  manure 
.  Slatted  floors 
.  Spreaders 
.  Lagoons 

AejroMc  bacterid  


.  Anaerobic  bacteria 
.  Local  regulations 

•  Bedding 

•  Size  necessary 
Dehydration 
Incineration 


3.15 


10 


EDUCATION 


01.0301-23    -  Code 
MATERIALS  HANDLING  EQUIPMENT    -  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Use  articles,  filmstrips, 

overhead,  discussion,  lecture; 
class  reporting. 
Discuss 


A.  Identify  the  methods  of 
mechanical  solid  manure 
handling. 


Discuss  all  factors  and  com- 
pute storage  facility  size 
for  specific  situations. 
Stress  this  as  a  system  which 
is  either  completely  followed 
or  not  followed  at  all. 
There  are  many  variations  of 
systems  and  not  all  are 
legal--don't  put  a  lot  of 
money  into  a  system  which  may 
not  be  legal  to  use. 
After  field  trip,  again 
discuss  the  implications  of 
this  system. 


Class  discussion;  field  trip, 

- "  wh  e  r  e  -  p  o  s  s  ib  1  e—  r  e  ga  rd  i  n  g —  

lagoons • 

Visit  village  treatment 
,,plant  to  view  the  operation. 
A  field  trip  to  visit  con- 
trasting systems 


B.  Become  aware  of  factors  re- 
garding Liquid  manure  and 
their  influence  on  decision 
making 

C.  Participate  in  field  trip 
and  record  notes 

D.  Design  a  liquid  system  for  a 
sample  fam  situation 


A.  Written  quiz 


B .  Ins  tractor  assess 
student's  under- 
standing of  factors 
as  used  in  the 
system  designed 
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MODULE  OF  INSTRUCTION 
Title  -  MATERIALS  HANDLING  EQUIPMENT  Code  -  01.0301-23 

RFSOUKCK  MATERIALS 
Bulletins  - 

1.  Liquid  Manure  Systems  in  Free  Stall  Dairy  0ams ,  Casler,  A,  E.,  Res.  218 

2.  Mechanical  Equipment  for  Handling  and  Feeding  Forage,  Guest,  A.,  Eng.  Ext.  348 

3.  Things  You  Should  Consider  Before  Buying  a  Silo  Unloader,  Brlllion  Service 

4.  Auger  Conveyors  for  Feedlot  Mechanization,  Works,  Idaho,  Farm  Elect. 
Leaflet  56 

5.  Feed  Processing  on  the  Farm,  Works,  Idaho,  Farm  Elect.  Leaflet  60 
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^  MODULE  GF  INSTRUCTION 


Title  -   LIGHT  EARTH^E5V1^^:  EQUIPMENT  REPAIR  AND  ^^^^  _  0301-25 

MAINTENANCE 


This  module  wi:l.    prO  ide  basic  trainii^  rn  the  repair  and  OBetntenance 
of  Lrght  earthmoxra^g  e        ment  commonly  used  jLh  logging,  soil  c*^^^^  serration, 
farming,  and  ornamenr -    wv^^rticultural  operations.     Such  items  «    :he  bull- 
dozer, backhoe  and  I      l^der  will  be  serviced.     Also  included^. ^ifldiL  be  fojck 
lifts  such  as  are  ust     ■  -  agricultural  storages. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONT^^NT 

I.  Track  and  roller  repair  and  maintenance 

2-  Steering  clutches  and  brakes 

3.  Shuttle  clutches  and  direction  reversers 

A.  Hydraulic  systems 


Time  Allocations 


Class 


Other 
7 
6 
A 

26 


^3 


Revised  June  1974 
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MtODUiiE  OF  INSTRUCTION 
Title  -      LIGHT  EMTHlfOVS^  .  itJCTTEIENT  REPAIR -ASD  Code  -  01.0301-25 

OBJECTIVES  to  be  obtair^:.  j 
Students  will  be  able  to: 

1.     Repair  certain  component  ;         ^sintain  tha  light  industrial  equipment 
that  might  be  sold  at  a"    arrii  ^u^ipment  dealership. 

2      Describe  the  operation  /i  tiii'^feient  types  of  clutch    brssa  systems 
in  light  industrial  ec  i  ^lasau.. 

3.  Demonstrate  skills  neeu.      to-  service  and  repair  tracks,  clutches  and 
brakes • 

4.  Describe-  the  operation  of       iic2iiiLl i c  systems  and  demonstrate  skills 
needed  to  service  and  :    pal v  tiiese  systems. 


3 


Code  - 
Title  - 


01.0301-25 

LIGHT  EARTHMOVING  EQUIEMENT  REPALR  AND  MAlOTENANCE 


A  G  R  I  J  U  L  T  URAL 


OBJECTIVES  BY  UNIT 


Unit  1  -  Track  and  roller  repair 

and  maintenance 
Objective  #1 

To  perform  the  task  of  removing 
and  replacing  track 

Objective  #3 

Demonstrate  skills  needed  to 
.service  and  repair  track. 


CONTENT 


A.  Track  pins  and  bushings 

B.  Track  rollers 

C.  Track  sprockets  and  idlers 

D.  Track  removal  and  replacement 


Unit  2  -  Steering  clutches  and 

brakes 
Objective  #1 

To  be  capable  of  determining 
type  of  steering  system 

Objective  #2 

Descrirbe- the- operation>-o£  

different  types  of  brakes 

Objective  #3 

Perform  tasks  of  adjusting  axsd 
realigning  steering  brakes. 


A.  Types  of  track  vehicle  steering 

b!  Adjustment  of  track  vehicle  steering  system 

C.  Relining  steering  brakes 
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EDUCATION 


O1.O30S-2L 

LIGHT  EARTffi:     iNG  EQUtHMESIT  REPAIR  AND  MAINTENAN' 


Code 


TEACHING  14ETH0DS 


STUDEOT  APPLICEO'lON  ACTIVITIES 


EVALUATION  aSESSSDURES 


A.  Students  safely  reissue 
ttBck . 

B.  Ejcaraine  with  studeir^3 
where  and  how  compoissnt.s 
o£  track  wear. 

C.  Students  safely  repisce 
track 

D.  Demonstrate  servicioag 
and  adjusting  of  track 
component  s . 


Overheads    from  various 
service  isanuals  showing 
types  of  i:rack  steering. 
Demonst:rffiite  adjusting 
steering;  brake  and/or 
clutch. 

Have  students  remove  and 
replace  brake  linings. 
Use  new  linings  if  needed. 


A.  Student  practice  and  observa 
tiom 

B.  Student:  observatloxr 

C.  Student,  practice  a^id  obiserva 
tlon 

D.  Each  student  perfcrCTn  tfee 
service  and  adjustsnnnts 
needed* 


A.  Oral  qufes:  all 
componersn? 
.  Identifts^tlon  <f 

part 

Where  weficrr  will 
occur. 

B.  .  Succe s sxul  sfirvi cl ng 

and  accurate  :adjust- 
ments  will  be  observed 
by  the  instructor. 


A.  Student  observaticnm 

B .  Student  observation 

C.  Students  remove,  raplace 
and  adjust  clutch 
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A,  Teacher  obsnnvatlon 
of  studeia:  caare  and 
ef  f  i  c  lemry  im 
practical  exercise. 


Code  01.03Cr.  25 

:  it  le  ^        LIGHT  MHMCF-H;  BQ^IPMENT  repair  vi^OTENANCE 


AGRICULTU 


OBJECTlVSrBY  UHIT 


Unit  3.  - 

Shut2i:i:e  clutches  and  d±rBn£^ 

revBtassers 

OlTlec32±ve  #1 

Be  cashable  of  determiaii-W 
of:  po:sd::tlon  of  c±utch 
Objecmve  #2 

DescrrbG  the  operation  3±r 
different  types  of  brais^ 
Obj-^trive  #3 

To  perform  tasks  of  adjtistrttg 
and  r.eplacement  of  clutch. 


CONTENT 


A.  Types       cliutches  and  operating  principles 

B.  Adjustromt 

C.  Replar5=j^-  ::it 


Unit  A  - 

Hydraulic  systems 
Objective  #1 

To  be  capable  of  r^fentifying 

system. 
Objective  #3 

To  understand  :::he  :r3xriir3mtxles 
involved  in  *  ^ycn^^sxtJfc  ^stea 

Ob:jectiv&  #3 
Deinonsarsrfie  skills  nesfflfid  to  sias?- 
vice  anfi  repair  ircais^  clatcbes  j 
and  hraiess* 


A    Princrples  of  hydaraullcs 

B.  Comments  of  a  hydraulic  system 

C.  fiiro-repair  and/or  replacement 

.  ^^^omlics  of  repair  vs  replacement 
D*  Rtsi^^  replacement 

•-K^  -  ^ylii^^g^  rppflir   ^   _  ^  _ 

fI.  TSs1£?5£  valve  settings 
G..  Trom)le  shooting 


Ob  j  ec  tlxre  if^ 
Descr  ibe  the^  ops 


±3Dn^of  hydtnaci" 


lie:  syssensrrand  demtxnsJrcatEi:  slclll 
needed  xo  service  arriirrepalr 
these  systenst 


E  D  u  c  A  t::i  o  n 


01.0301-25 

LIGHT  EARTHMOVlNS  BQUIBMEirr  REPAIR  AND  HAIWTENANCE 


-  Code 

-  Title 


TEAI5H1NG  METHODS 


STUDENT  APPLTCATTC^N  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Class  cifiiscussion  xising 
overheads  on  types  of 
shuttiile  clutches  ard 
direction  reversers. 

B.  Demonstrate  adjU'Stinpg 
clutch. 

C.  Have  students  riemome 
clutch  and  reli^ne  iii 
needed.. 


A.  Student  obiserr/ation 

B.  Studer.ts  iremcn^^  replace 
and  adjust  cluta:h. 


A.  Teacher  observation 
of  st:aidents  care  anc 
effii^iency  in 
pracrical  exercise 


B 


Discussion  using  overiiBaids 
on  hydraulic  systems 
.  Principles 
.  Components 
Show  students  an  actual 
hydraulic  system  on  a 
vehicle*;,  name  componetits;* 
C^.TEmoiis^tlra  t^^  hb~s^^^ 

D.  Have  students  disas^FEinixbe^ 
urepair  and  assemble  icr^^Qliinder 

E.  Demonstrate  setting  v^lxBf. 
-oarlve  s 

F.  Hand  outs  on  trouble 
shooting 

G.  Have  students  troubleshoot 
a  poorly  operating 
rhydraulic  system 


A.  .  StuicSHnt  observation 

B.  Dioxide  stude^nts  in  groups  of 
3  fear  r:%pai:r  of  cyliLndfirs 

C.  IntestionaTly  dit  down 
perfo jntencB  on  a  system  atni 
have  5*^2iifeiit  tsCTns  trouble- 
shoot  Caffi^Uy  SECiould  have 


A.  lS~itl2aii  qudLz  on 
j^yrl- ncitp  1  e  s  and 
compcnaent  Identifica 
trion 

B.  Teac&er  oib:sexvat2it)n 
jaf  xstcef^ul  antd 
^SSnii^ssat  re^pair. 

Irth-pr  ab:2Ars )  C-r-Saacfeei^ob  s  e  r  va  t  i  an-^ 
xEfr^propes:  procedure 
±n  troubl^e  shootiag 
Students  should 
iaienitify  3  problems 
possible 
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Module 

^HT.EA«™»x«;^MH^.~^'™?r Area 


RESOURCE  MATERIALS 
A.    Books  - 


Bedell.  Earl  &  Frazee,  Irving.    TraatarB  .and  crau,lers,    American  irectanical 

Society.    Chicago,  111.  1963. 
Manufacturer's  Service  Manuals. 

B.    Audlovisuals  - 

Motion  picture  and  slide  aets  from    Cat^illar  Tractor  Co. 

overheads  taken  fro.  Ser>.ice  and  «atn»ala  of  ^o«s  «akes:  of       teles  on: 

-  Hydraulic  systxxns 

-  steering  brakes 

-  clutches 


MODULE  OF  INSTRUCTION 


Title  -     -TUNNING  AGRICULTUKAL  STRUCTURES 
AND  SERVICE  FACILITIES 


Code  -  01.0302-01 


DHSCkll'TlON: 

The  module  is  concerned  with  the  selection  and  planning  of  suitable 
buildings  and  types  of  construction  for  specific  agricultural  purposes. 
Included  will  he  building,  materials  and  methods,  construction  standards, 
site  suitability  and  preparation,  and  cost  estimates.    Remodeling  of 
existing  buildings  x^ill  be  consideredt    The  student  will  prepare  sketches 
of  an  agricultural  structure,  including;  site  layout  and  the  location  of 
equipnsait,  water,  light  and  electrical  outlets.    Construction  skills  are 
included  in  other  modules. 


Major  Bivisions  or  Units  of  Content  Time  Allocation 


Class 


Other 


1.  DetexnnlJSEfi  Structural  Needs 


4 


2.  n>jetenniiat  Construction  Types,  Materials, 
=Sizes,  and  Site  Location  for  Specific 
Purposes 


6 


6 


3.  Drawing  Scale  Plans  f or *a  Specific 
Building: 


2 


3 


12 


18 


J- 


Revised  August 


'75 
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MODULE  OF  INSTRUCTION 

Title  •    rianning  Agricultural  Structures  and   

Service  Facilities  ^^^e  -  01.0302-01 

OBJECTIVES  to  be  obtained: 
The  student  will  be  able  to: 

1.  List  the  basic  considerations  for  constructing  functional  agricultural 
structures, 

2.  Identify  to  the  instructoifs  satisfaction  basic  types  of  agricultural 
buildings  includinjr  the  advantages  and  disadvantages  of  each. 

3o    List  five  of  eight  factors  to  conyider  in  properly  locating  a 
structure. 

4.  Determine  space  required  for  a  structure  on  his  own  site  or  a- problem 
provided  by  the  instructor. 

5.  Identify  80%  of  the  najor  parts  of  a  structure,  ^iven  three  of  the 
basic  types  of  buildings. 

6.  Denonstrate  a  knowledge  of  terms  used  in  reference  to  structures  by 
interviewing  a  contractor  and  recording  all  trade  terins  used  by  the 
Interviewee. 

7.  Determine, to  the  instructor's  satisfaction,  the  type  of  roof  framing 
to  use  based  on  the  needs  of  the  structure. 

8.  Identify  the  types  of  foundations  and  wall  supports,  and  select  the 
type  appropriate  to  his  situation. 

9.  Identify  the  types  of  roofing  material  and  list  the  appropriate  uses 
of  each  to  the  Ins true torfe  satisfaction. 


10.  Select  the  kind  of  siding  material  to  use  on  his  building,  given  the 
types  of  siding  and  their  uses. 

11.  Select  size  and  type  of  doors  and  windows  given  the  types  and  their 
uses. 

12.  Select  type  of  floor  needed,  given  types  aiA  their  uses. 

13.  Compute  and  list  a  bill  of  materials  for  all  components  of  the 
structure  with  100%  accuracy. 

14.  Draw  to  scale  a  preliminary  sketch  of  the  floor  plan  for  a~^given 
agricultural  building  with  100%  accuracy. 


Code  -  01.  0302-01 
Title  - 


AGRICULTURAL 


?lannin)i^  Agricultural.  Structures  and 
Service  "Facilities 


ERLC 


OBJECTIVES  BY  UNIT 


Unit  1  -  Determine  Structural 
Needa 


Objective  1 

List  the  basic  considerations  for 
constructinf>  functional  af>ricul- 
tural  structures. 


Unit  2  -  Determine  Construction 
Types,  Materials,  Sizes,  and  Site 
Location  ^ot  Specific  Purposes 

Oblective  2 

Identify  to  the  instructors 
satisfaction  basic  types  of 
ay^rlcuitural  buildln«»s  Including 
the  advantages  and  dlsadvantaj»es 
of  eacht 


CONTENT 


A,  Feasibility  of  remodelinr 

B,  Plans  for  expansion 

C,  Degree  of  farm  enterprise  specialization 

D,  Labor  saved 

E,  TIarket  conditions 

F,  JIachinery  available 

G,  Buildin;?  codes 


A,  Types  of  structures 
,  Wood-frane  * 


types 

characteristics  of  each  type 

advantages 

tjeaUnesses 


Masonry  structures 
.  types 

,  characteristics  of  each  tyjye 
,  advantages 
,  weaknesses 

Metal  structures 
.  types 

— ."^har  ac  t  er  is  t  lc1^^^  typ  e" 


,  advantaj>es 
,  weaknesses 

Prefabricated  structures 
.  types 

,  characteristics  of  each  type 
,  advantages 
,  weaknesses 


• 


EDUCATION 


01 •0302-01 

TCanning  Agricultural  Structures  and 
Service  Facilities 


Code 
Title 


TEACHING  METHODS 


STUDENT  AEPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A*  Class  discusssion  using 
specific  farm  examples • 


B. 
C, 


Field  trip 

Resource  person  -  bulldlng^ 
inspector 


k.  Take  notes  on  class  dlscus- 
sloni,; 

Int22ccd.ew  a  person  who 
recently  completed  a  build  in: 
C.  Record:  observation  on  field 
trips* 


A.  Oral  quiz  of  student^ 
understanding  of 
cons Ideracions  # 


A. 


B. 


Class  discussion  using 
charts  and  pictures  of 
foundations,  frames  and 
roofss* 

Arrange  for  trips  to 
buildins^s  under  const:r:nE- 
i^i^n  to  observe  f  oundatiions, 
frames  and  roofs • 


C.    Illustrate  t3rpes  of  TOod 
frames  by  diagrams  or 
pic tures* 


Make  notes  of  class  discus- 
sion. 

Bi»  Participate  in  class  trips 
to  make  observations* 


C  iSfetch  a  diagram  of  each 
:t3r9e  of  structure. 


A.  Written  quiz  on 
identifying  types, 
characteristics, 
advantages,  and 
d 1 sad van tag e s • 


 .32.8  


ERIC 


Code  -  01.0302-01 

Title  -  Planning  Agricultural  Structures  and 
Service  Facilities 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


ERIC 


Obiective  3 

List  five  of  eif);ht  factors  to 
consider  in  properl^r  locating  a 
structure. 


Objective  A 

Determine  space  required  for  a - 
structure  on  his'  ovm  site  or  a" 
problem" provided  by  the  instructor 


A,  Factors 

•  Convenience 

•  Protection  from  weather 

•  Appearance 

•  Fire  hazard 

•  Provision  for  exj^ansion 

•  Drainages 

i  Availability  of  electrical  service 

•  Environmental  conditions 


A,  Calculatinf;  square  footage 

•  For  machinery  storage 
B«  •  For  animal  housing 

•  For  crop  storage 

•  For  an  agri-business  operation 


Ob.lective  5 

Identify  80%    of  the  major  parts 
of  a  structure,  given  three  of 
tUc  basic  types  of  buildings. 

Objective  6 

Demonstrate  a  knowledge  of  terms 
used  in  reference  to  structures 
by  interviewing  a  contractor  and 
recording  all  trade  terms  used  by 
the  interviewee • 


A«  Base  structure 

•  Skids 
«  Piers 
«  Slabs 

•  Footings 
t  Foundation  walls 

B«  Main  frame 

•  Platform 

•  Timber 

•  Balloon 
C«  Supports 

•  Anchors 

•  Sills 
,  Girders 
,  Studding 

Wall  plates 
D.  Other  structural  parts 
.  Windows 
«  Doors 

•  Stairs 


Joists 
Headers 
Bridging 
Nailing  girts 
Anf»le  braces 


3  **i  »^ 


^EDUCATION 


01 •0302-01 

Plnnninfj  .Af>ricultural  Structures 
and  Service  Fac^.lities 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A»    Class  discussion 


A. 


Teacher  demonstration 
of  sample  calculations. 

Supervise  and  assist 
students  in  independent 
calculations. 


A, 


Class  discussions  usinn 
charts  and  pictures  of 
parts* 


B,    Point  out  parts  during 
field  trip  to  different 
struc tures* 


ERIC 


A.  Use  toy  farm  set-up  to 
figure  distances,  conven- 
ience and  practice  other 
factors  influencing  location 


A«  Instructor  assess 
appropriateness  of 
students  placement 
of  class  problems. 


A.  Inventory  machinery, animals, 
crops  to  utilize  the  buildinj 
D-^S:ermine  square  footage 
required  for  items  inven- 
toried. 

Use  cardboard  cut-outs  to 
lay  out  a  functional  design 
and  determine  space  required < 


B. 


C. 


A.  Instructor  check 
student's  inventory 
for  obvious  omissions 

B.  Instructor  check 
accuracy  of  calcula- 
tions. 

C.  Instructor  determine 
if  student  design  is 
functional. 

D.  Assess  student's 
attempt  to  investi- 
gate several  alter- 
ations. 


A.  Participate  in  class  dis- 
cussion taking  notes. 

B.  Make  sketch  notes  of  field 
trip  noting  parts. 

C.  Interview  a  contractor 
regarding  procedures,  terms, 

'  and  arrangements  for  build- 
ing structures. 


A.  Written  quiz  on  major 
parts  of  a  structure. 

B.  Oral  quiz  of  student' 
awareness  of  contrac- 
tors terras. 
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Code  V  01 •0302-01 

Title  -  rianninri  Acrricultural  Structures  and 
Service  Facilities 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Objective  7 

Determine,  to  the  instructors 
satisfaction,  the  type  of  roof 
framinr;  to  use  based  on  the  needs 
of  the  structure. 


Obiective  S 

Identify  the  types  of  foundations 
and  x/all  nupports,  and  select:  the 
type  appropriate  to  his  situation. 


A.  Roof  shapes 
.  Shed 

.  Gable 
,  Off-center 
.  Hair-TTionitor 
.  Gambrel 
.  Arch 

B.  r.oof  supports 

.  Siipported  rafters 

.  Trusses 

.  r.i^rid  frames 

C.  Roof  pitch 

.  Definition 
.  Minimum  pitch 
.  FifTurinn  pitch 

D.  Factors  in  selectine 

.  Post-free  width  needed 

,  Extra  height   

,  Provisions  wind  nnd  snow  load 

,  Provision  neerlcd  ^'or  stronj^  joints 

.  Provision  needec'  ^or  attaching  roofinp 

.  Quality  of  framing,  required. 


A.  Types  of  foundations  and  \:r\}Ar. 
.  Poles,  or  posts  and  piers 

.  VJood  frame  x^ith  concrete  foiindatlon 
.  Post  and  girt  v'ith  concrete  foundation 
.  Masonry  vails  on  concrete  foundation 
.  Steel  structure 

B.  Factors  in  selectif)n 

.  Ease  of  construction 

.  Fire  resistance 

.  Resistance  to  decay 

.  Provision  for  attach.lnj:^  sldinp: 

.  Resistance  to  v/ind  and  veipht 

,  Cost 


8 
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EKLC 


EDUCATION 


01.0302-01 


Code 


Planning  Agricultural  Structures 
and  Service  Facilities 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Class  discussion  including 
the  advantages  and  disadvan- 
tages of  each  type. 

B.  Supervip'-.  student 
independent  study  and 
determination  of  appropriate 
roof  for  problem  situation. 

C.  Demonstration  of  figuring 
pitch. 

D.  Demonstrate  use  of  tables 
to  figure  load  capacity 

of  spans  using  different 
material. 

E.  Class  discussion  of  each 
factor  affecting  selection. 


A.  Notes  on  class  discussion 

B.  Independent  study  to  deter- 
mine shape  |~supports  and 
pitch  for  his  project  or 
class  pro.iect. 

C.  Figure  p5'r<rh  on  class  sample 
building  v^i.;  well  as  his 
project. 


A.  Written  quiz  on 

id  en  t  if  icat  ion  and 
use  of  roof  shapes  , 
factors  to  consider 
in  selecting,  and 
figuring  pitch 
required. 

B.  Evaluate  accuracy 
and  appropriateness 
of  student's  selec- 
tions for  his  pro- 
ject including 
validity  of  reasons. 


A.  Class  discussion  of 
characteristics  and  uses 
of  each. 

B.  Supervise  student  indepen- 
dent study  to  select  a 
foundation. 

C.  Class  discussion  of  each 
factor  in  selection. . 


A.  Participate  and  keep  notes 
on  class  discussion. 

B.  Independently  study  each 
type,  consider  the  factors 
affecting  selection  of 
foundations  and  x^alls  and 
decide  on  option  to  use  on 
his  class  project. 


9 
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A.  Orally  determine 
student's  under- 
standing of  use  of 
various  foundations 
and  walls. 

Bi  Assess  student's 
decision  on  project 
for  appropriateness 
and  accuracy  of 
reasons. 


Code  -  01.0302-01 

Title  .    Planning  Agricultural  Structures 
and  Service  Facilities 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Obiective  9 

Identifv  the  types  of  roofing 
tnateriai  and  list  the  appropriate 
uses  of  each  to  the  instructors 
satisfaction. 


CONTENT 


Objective  10 

Select  the  kind  of  siding  materi- 
al to  use  on  his  building,  given 
the  types  of  siding  and  their 
uses. 


Roofing  naterials 
»  Wood  shingles 
.  Asphalt  shingles 
.  roll 

.  strip  shingles  , 

,  individual  shingles 
.  Roll  roofing 
.  Metal  roofing 

.  flat 

,  v-crinp 

.  corrugated 
,  Cement  asbestos 


Objective  11 

Select  size  and  type  of  doors 
and  windows  given  the  types  and 
their  uses. 


A.  Types 

.  Wood  siding 
,  Masonry 

,  Galvanized  steel 
,  Exterior  plywood 
,  Alurainutn 

B.  Factors  to  consider 
,  Fire  resistance 

,  Maintenance 

,  Paintahility 

,  Type  of  fastener  needed 

.  Life  expectancy  -weathering 


A.  Doors 

,  Sliding  doors 
,  Overhead  doors 

B.  Windows 

.  Construction  types 


10 
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EDUCATION 


01.0302-01 

Planning  Agricultural  Structures 
and  Service  Facilities 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A«  Class  discussion 

B,  Supervise  individual  student 
selection* 


A^  Visit  building  supply  firm 
to  see  various  types  of 
roofin*;. 

B,  Participate  in  class  discus- 
sion and  keep  notes. 

C,  Determine  roofing  for  his 
individual  class  project. 


A.  Have  student  identi- 
fy sample  roofing 
material. 

B.  Assess  student's 
selection  for  his 
project. 


A.  Class  discussion  of  uses, 
advantages  and  disadvantages 

B.  LecSnre  on  the  factors:  to 
consider. 

C.  Supervise  students  s^lsactioti 
of  siding  for  class  pnoject*. 


A.  Participate  in  class  discus- 
sion and  keep  notes. 

B.  Visit  buildinj^s  in  the 
community  to  .  inspect  types 
of  siding. 

C.  Visit  with  building  supplier 
to  gather  facts  on  each  type 
of  siding. 

D.  Determine  siding  for  his 
class  project. 


A,  rian  trip  to  local  buildin.r 
materials  dealer  to  obKcrvo. 
types  of  doorr  and  windo^;s. 


A.  Research  types  of  doors  and 
windows  includinfT  use  and 
costs. 

B.  Select  doors  and  windov/s 
for  class  project. 


A.  llave  fftudent  Identiffr 
samples  of  s3aiing 
and  cbiflcxiss  cc^Barac- 
teriss^lc??  of  each. 

B.  Assess?  student's- 
sidinr:  ^sEection  for 
v.is  nrnj^ec-t . 


A.  Orally  assess  stu- 
dents knowledge 
of  types  of  doors 
and  windows  and 
their  use. 


11 
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Code  -  01.0302-01 

Title  «   Planninp,  Agricultural  Structures  and 
Service  Facilities 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Objective  12 

Select  type  of  floor  needed, 
given  types  and  their  uses. 


CONTENT 


Objective  13 

Compute  and  list  a  bill  of 
materials  for  all  components  of 
the  structure  with  100%  accuracy. 


Objective  14 

Draw  to  scale  a  preliminary 
sketch  of  the  floor  plan  for  a 
j>iven  agricultural  building  with 
100%  accuracy. 


A.  Types 

.  Wooden 

•  Concrete 
.  Dirt 

•  Crushed  rock 

•  Wire. 


A.      Procedure  in  deterrainin<:  costs 

.  Consult  experienced  contractors 
.  Secure  local  standard  unit  costs 
,  Consult:  others  in  coinniunit;y 
,  Price  ^prefabricated  .huildiaijjs 
.  Determiae'labor  costs^  separately  from 
material  cost. 

L^.  .  Calculating  constructdion  coat 

.  Masonry- work  and  site-  preparation 

,  Carpentry  work 

,  Sheet  metal  wrk  and  roof  inn 

,  Insulation 

,  Heatin^r 

C.  Calculating  quantities 

D.  Methods  of  calculating  materials 


A,  Drawing 

.  Drawing  equipment 
.  Conventional  lines 
.  Lettering 
.  Symbols 

.  Types  of  working  dravrings 

B.  Sketching 

.  Materials  for  sketching 
.  Features  of  sketching 


EKLC 


12 
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f)l.  0302-01 


Code 


E  DUG  ATI  0  N 


Planning  Agricultural  Structures  and     -  Title 
Service  Facilities 


TEACHING  METHODS 


A,  Independent  student  stridy 
of  floor  appropriate  to 
class  project. 


A.  Secure  from  a  rcsmtractor 
aevexsKl  copies  ^  apectf  1- 
cations  for  btrildlngSt 

B.  Secure  several  copies  of 
building  coxitrarta, 

C.  Arrange ^f or  contractor  to 
talk  with  .claHS. 

D.  SecurezprlrBS^of  prefabrl- 
ca  t  edr  btiilSf&KS  • 

E#  DemonffCrateii^gurlng  costs • 
F.  Deiw>nst:rateifSgifizilng  a  list 
of  macerialB* 


STUDEOT  APPLICATION  ACTIVITIES 


At  Independently  atudy  fldor 
needs  for  building  being 
planned • 


A.  Study  a  building  specifica- 
tion^axid  note  items  to 
iuclBde, 

B.  Stu^  a  building  contract 
andnist  items  it  covers, 

C«  Calculate  cost  of  all 
bulMlng  components, 
Devr^op  a  list  of  materials 
for  the  project** 


EVALUATION  PROCEDURES 


A#  Identify  drawing  equipment 

B.  Demonstrate  drawing 
techniques* 

C.  Provide  trainee  experiences 
by  aafligning  problems* 

D.  Supervise  drawing  on  class 
project* 


A»  Identify  drawing  equipment 

B*  Practice  techniques  of' 
drawing  and  lettering. 

C.  Examine  drawings  used  by 
contractors  and  builders* 

D*  Draw  class  assigned  struc- 
ture* 

E*  Draw  student's  project 
structure* 


13 


A*  Assess  orally 
student's  under- 
standing of  materia! 
used  for  floors* 


A*  \Jritten  quiz  on 

selected  calculatiocs 

B*  Assess  accuracy  of 
student'*  calcula- 
tions* 

C«  Assess  completeness 
of  list  of  mater ialfl* 


A*  Instructor  assess 
completeness  and 
accuracy  of  drawings 


336 


MODULE  OF  INSTRUCTION 

Title  -    Planning  Agricultural  Structures  and 
Service  Facillt:ies 

RhSOUKCE  MATERIALS 
Books: 


Bulletins: 

"Farm  Utility  Buildings" 

American  Association  for  Agricultural  Engineering 

and  Vocational  Agriculture 
Athens,  Georgia  1969 

"Practical  Farmstead  Pl^^         and  Farm  Facts 

You  Should  Knox/' 
Republic  Steel  Agricultural  Extension  Bureau 
P.  0.  Box  7587 
Birmingham  13,  Alabama 

"Farm  Structures  and  Convenience  -  Construction, 

Maintenance  and  Repairs'^ 
U.S.  Department  of  Health,  Education  &  Welfare 
Office  of  Education  1967 

"Estimating  Construction  Costs  for  Free  Stall 

Dairy  Systems" 
Cornell  University 

Agricultural  Engineering  Extension  Building 
486  easier  1968 


Audiovisuals: 


6 


14 
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MODULE  OF  INSTRUCTION 
Title  -    TRACTOR  STARTING  AND  CHARGING  SYSTEMS  Code  -  01.C301-.28 

DKSCKlKriON: 

The  purpose  of  this  module  is  to  acquaint  the  student  with  the:  ^^e^ious 
types  of  starting  and  charging  systems  used  on  today's  agriculturallttEactors 
It  will  acquaint  him  with  the  fundamentals  o£  electricity,  its  terncEnisriogies 
and  how  it  is  used  to  perform  specific  jobs  in  the  starting  and  chai^tag 
system.    He  will  be  involved  with  actual  components,  dismantling,  tes3:lng^ 
components,  reassemble,  and  testing  complete  assemblies.    These  test:s?-^ill 
be  compared  with  manufacturers '  specifications  to  determine  requireai:  addi- 
tional service.     During  this  jnrocedure  he  will  become  acquainted  with  proper 
test  equipment.    He  will  also  be  able  to  perform  preventative  maintenance  on 
the  components  of  both  systems.  " 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT 


1.  Electrical  Theory 

2.  Electric  Storage  Battery 

3.  Charging  System 

4.  Starting  System 


Time 

Allocations 

Class 

Other 

4 

1 

2 

1 

5 

10 

3 

4 

14 

16 

Revised  June,  1974 
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MODULE  OF  INSTRUCTION 


Title  -  TRACTOR  STARTING  AND  CHARGING  SYSTEMS  Code  -  0K030U28 

Objectives  to  be  obtained:  ' 

The  student  will  be  able  to: 

1,    Explain  the  principles  of  electricity  and  its  "relationship  to 
magnetism 

2*  Identify  the  components  of  a  storage  battery,  explain  how  it 
transmits  energy,  and  perform  necessary  tests  to  obtain  high 
efficiency  using  proper  test  equipment 

3.  Identify  components  of  the  charging  system,  explain  the  operational 
function  of  each,  and  perform  tests  to  obtain  maximum  efficiency 
from  the  system  by  using  proper  test  equipment.    Compare  actual 
te#ts  «<dLt6  manufacturers'  specifications. 

4.  Identify  the  major  components  of  the  starting  system,  explain 
the  operational  function  of  each,  and  perform  tests  to  obtain 
maximum  efficiency  by  utilizing  proper  test  equipment.  Compare 
actual  test  results  with  manufacturers 'specif ications.-  

5.  Demonstrate  ability  to  service  and  repair  components  of  the  above 
systems • 
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Code  -  01.0301-28 

Title  -   TRACTOR  STARTING  AND  CHARGING  SYSTEMS 


AGRICULTURAL 


[                OBJECTIVES  BY  UNIT 

CONTENT 

Unit    1  Tneory 
Objective  1. 

A.  .  Define 

.  Electricity 

Explain  the  principles  of 
j        electricity  and  its  relation- 

,  Electrons 

.  Voltage  and  Current 

.  Resistance 

.  Conductors  and  Semi  Conductors 
.  Insulators 
,  Circuits 

f        ship  to  magnetism 

.  Series  Circuit 

.  Parallel  Circuit 
.  Ohm' s  Law 
,  Voltage  Drop 
.  Magnetism 

.  Alternating  and  Direct  Current 
.  Basic  Test  Equipment 
.  Safety  Precautions 

Unit    2.  Battery 
Objective  2. 

Identify  the  components  of  a 
storage  batterv,  explain  how  it 
transfers  energy,  performs  tests  to 
obtain  maximum  efficiency. 

Objective  5 

Demonstrate  the  ability  to  service 
batteries. 


A. 
B. 
G. 
D. 
E. 
F. 
G. 
H. 


Define  storage  battery 

Components  of  battery 

Types  of  batteries 

Procedure  to„activate  a  battery 

Testing  a  battery 

Battery  storage 

Battery  troubleshooting 

Charging  a  battery 

,  Slow  charge 

,  Fast  charge 
Battery  ratings 
Safety  precautions 


I 


4 
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EDUCATION 


01.0301-28    -  Code 
TRACTOR  STARTING  AND  CHARGING  SYSTEMS    -  Title 


I'fiACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


Lecture,  utilizing  chalkboard-  A 
charts  or  slides  in  discussirg 
.  Molecular  structure  of  B 

electricity 
.  Electrical  characteristics 
- .  vo 1 tage 
.  Current- Amperage 
.  resistance 
.  Materials  used  for  elec- 
trical flow  D 
.  Materials  used  for  resist- 
..  ing  electrical  flow  E  . 

.  Formulas  used  to  calculate 
.  Types  of  circuits 

.  parallel  and  series 
.  Principles  of  magnet-ism. 
.  magnetic  fielu  ''^ 

_        ...  electro- magnetic 

induction 
."Right-. Hand  Rule" 
.  A.C  and  D.C,  current 
B.  Demonstrate  use  of  volt, 
ampere  and  ohmmeter 


Explain  the  characteristics 
of  electricity. 
Identify  sample 

.  Conductors  and  semi- 
conductors 

.  Insulators 
Calculate  electrical  values 
of  specific  circuits  va»~ 
actual  measurement 
Identify  parallel  and  series 
circuits 

Record  current  flow  through 
wire  passing  thrcxagh  magnetic 
field 


EVALUATION  PROCEDURES 


Written  or  oral  quiz 
A  .  List  conductors  and 

insulators 
B  .  Prvoblems  calculated 
finding  voltage, 
amperage  and  resist- 
ance 

.  Explain  basic  char- 
acteristics of 
electricity 
.  Draw  schematic  of 
simple  electrical 
Circuit 
E  ,  Quiz  on  electrical 
terminology 


A.  Lecture,  using  charts,  or 
'■K  actual  cutaway  of  battery, 

slides  or  transparencies 
i       .Identify  each  component 

B.  Explain  types  of  batteries 

.  Dry 
.  Wet 

C.  Demonstrate  testing  a  battery 
procedure 

.  Immediately  following 

activation 
.  Troubleshooting  a  battery 
problem 
.   specific  gravity  test 
.  visual  inspection 
.  light  load  test 
.  Charging  procedure 

D.  Handout  sheet  showing  electro- 
lytic action  In  a  battery 

K.__Handout -.sheet s_,or.- copie  s  ,  of  - 

manufacturers'  battery  rating 
charts 


D 


E 


Using  handout  sheet,  identify 
components 

Physically  check  a  battery 
for  electrolyte  and  fill  to 
proper  level  if  necessary 
Test  a  battery  after  activa- 
tion 

Test  a  battery  which  has 

been  In  service 

Hook  up  charger  on  a  battery 


.  Written  or  oral  quiz 
identify  components 
of  a  battery 
B  .  Quiz  on  battery 

terminology 
C  .  Quiz  or  oral  explan- 
ation of  procedure 
to  check  a  battery 
.  Imme  d  ia t e 1 y  af  t e r 

activation 
.  During  service 
D  .  Written  or  oral  test 
on  testing  procedure 
E     Written  or.  oral  test 
on  battery  termin- 
ologies 

Perform  tests  and 
service  correctly 
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pode  01.0301-28 

S;_.Tit      '    TRACTOR  STARTING  AND  CHARGING  SYSTEMS 
OBJECTIVES  BY  UNIT 


G  R  I  C  U  L  T  U  R  A  L 


Unit    3       Charging  System 
Objective  3. 

Identify  components  of  the  charg:ing| 
'  system,  explain  the  operational 
i  function  of  each,  and  perform  tests] 
to  obtain  maximum  efficiency  by 
using  proper  test  equipment 

Demonstrate  the  ability  to  service 
and  repair  charging  system 
components. 


D,C,  charging  system 
.  Generator 
.  types 

.  basic  purpose 

,  components  i 
.  types  of  circuits 

,  "A''  and  "B" 
.  periodic  service  r.equired 
.  polarizing 
,  operation  principles 
.  testing  procedures 
,  bench  tests 
.  on-vehicle  tests 
.  types  of  failures 
.  Regulators  ^ 
.  types 
<  .  c  utout 
.  voltage 
.  current 
.  basic  purpose 
,  cOiiiponents  of 
,  operation  principles 
,peribdic  servicing 
,  testing  and  adjusting  procedures 
transistorized  regulators-- tests  and 
adjustments 
.  safety  precautions 

B.  A,C.  charging  system 
.  Alternator 

.  compare  with  generator 
•  types 

.  basic  principles  of  operation 
.  components 
.  advantages 

safety  precautions  when  servicing 
,  test  procedures 

special  tools  to  service 
,  design  variations 
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EDUCATION 


01.0301-28    -  Code 
TRACTOR  STARTING  AND  CHARGING  SYSTEMS    -  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Lecture  using  charts,  handout 
sheets  and  actual  components 
or  cutaway 
!3.  Using  actual  components,  dis- 
mantle a  generator 

C.  Handout  sheets  showing 
components 

D,  Demonstrate  servicing 
procedures  using 

.  Volt  meter 
.  Ammeter 
.  Growler 

.  Turn  down  armature 
•  Generator  test  stand 

E.  Handout  sheets  showing  types 
of  regulators  and  their 
components 

F,  Lecture,  using  actual  com- 
ponents, show  cleaning  and 
adjustments 

Gw  Demonstrate,  using  proper  test 
equipment,  clean  and  adjust 
per  manufacturers'  specifica- 
tions 
.  Bench  test 
.  On  vehicle 
H  Lecture  using  charts,  cutaway, 
and  actual  components  or 
complete  alternator 
.  Compare  with  generator 
.  Identify  components 
.  Test  output  on  vehicle 
.  Test  output  on  Bench  tester 
.  Discuss  typical  failures 
L  Demonstrate  use  of  special 

required  tools 
J.  Demonstrate  the  procedure 
for  adjusting  and  trouble- 
shooting transistorized 
regulator 


A.  Assign  a  generator  to  each 
student  to  disassemble 

B.  Identify  generator  components 
after  disassembly 

C.  Bench  test  components 

D.  Polarize  generator 

K  Run  test  of  reassembled 

generator  on  generator 

alternator  test  stand 
F...Run  test  on  regulator,  clean 

and  adjust  and  rerun  test, 

compare  with  manufacturers' 

specifications 
Gr.  Identify  components  of 

alternator 
E  Perform  tests  on  alternator 

on  vehicle 
L  Perform  tests  on  alternator 

on  Bench  tester 
J.  Dismantle  alternator  using 

special  tools  and  testing 

components 
K.  Replace  fataty  parts 


A.  Written  or  oral 
quiz,  identify 
generator  components 

B.  Test  generator  on 
generator- alternator 
tester,  compare  out- 
put with  manufactu- 
rers '  specifications 

C.  Oral  or  written  quiz 
on  terminologies 

on  generator 

D.  Oral  or  written  quiz 
on  regulator  term- 
inologies 

K  Perform  actual  test 
on  regulator,  clean 
and  adjust  to  manu- 
facturers' speci- 
fications 

F.  Oral  or  written  test 
on  alternator  term- 
inologies 

G  Test  an  alternator, 
record  results  and 
compare  with  manu- 
facturer's specifi- 
cations 

H  Orally  explain  pre- 
cautions required 
with  alternators 

X  Sketch  a  diagram  of 
a  typical  charging 
circuit 


Code  •  01 •0301- 28 

Title  -  TRACTOR  STARTING  AND  CHARGING* SYSTEMS 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Unit  Starting  System 

Objective  A. 

Identify  the  major  components  of 
the  starting  systems,  explain  the 
functional  operation  of  each  com- 
j  ponent  and  perform  tests  to  obtain 
maximum  efficiency  from  the  system 
by  utilizing  proper  test  equipment 


Demonstrate  the  ability  to  service 
and  repair  starting  system 
components. 


CONTENT 


A.  Purpose  of  the  starting  circuit 

B.  Typical  starting  circuit 

C.  Principles  of  operation 

D.  Cranking  Motors 
.  Types 
.  Switches 
.Drives 

.  bendix 

.  overrunning  clutch 
.  inertia  "  >^ 

.  Switches 
.  solenoid 
.  magnetic  switch 
,  direct 
.  Lubrication 

E.  Troubleshooting  starting  system 
.  Magnetic  switch  type 
.  Solenoid  type 
.  Importance  of  battery 
.  Effects  of  cold  weather 
.  Effects  of  high  oil  viscosity 

F.  Testing  comparison  with  manufacturers'  specifica- 
tions 

G.  Check  a  starting  system  on  a  vehicle 
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EDUCATION 


01.0301-28    -  Code 
TRACTOR  STARTING  AND  CHARGING  SYSTEMS  -  Title 


TEACHING  >ETHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  P.ROCEDURES 


-  Handout  sheet  of  typical 

starting  circuit  with  termin- 
ologies 
1.  Lecture,  using  charts  and 
diagrams,    explain  the  start- 
ing circuit 
.  Purpose 
.  Components 

C.  Using  actual  components,  dis- 
mantle, test  each  component, 
reassemble  and  perform 
following  tests 

.  Armature  test 
.  Solenoid  test 
.  Field  test 
, .  Brush  tension 

•  No-load  test 

•  Lock  test 
.  Resistance  test 

D.  Using  a  vehicle  starting 
system,  check  out  the  complete 
system 


A.  Identify  components  of 
starting  system  from  handout 

B. ^'^f^h  a  typical  starting 

circuit 

C.  Assign  components  to  dis- 
mantle 

D.  Test  individual  components 

E.  Test  complete  assemblies  and 
compare  with  manufacturers' 
specifications 

F.  Assign  a  vehicle  to  each  two 
students,  have  them  perform 
tests  to  locate  , 

G.  Service  and  repair  faulty 
parts. 


Written  or  Oral  Quiz 

A.  Sketch  a  typical 
starting  circuit 

.  Identify  each 
component 

B.  Describe  tests 
required  to  complet- 
ely check  Pl.t  a 
starter 

C.  Perform  a  test  on  a 
vehicle 
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MODULE  OF  INSTRUCTION 


Title  -   TRACTOR  STARTING  AND  CHARGING  SYSTEMS  Code  -  01.0301-28 


RESOURCE  MATERIALS 
Books 


Delco  Reray  Test  Specifications,  Division  of  General  Motors  Corp., 
Anderson  Indiana 

DR-324  S    Test  Specifications  -  prior  1956 

DR-324  S-1  Test  Specifications  -  1956-1963 

DR-324  S-2  Test  Specifications  after  1963 

Tractor  Electrical  Diagnosis,  Ford  Motor  Company,  Tractor  and  Implement 
Operation,  Birmingham,  Michigan   

Facts  About  Storage  Batteries,  E.S.B.  Brands,  Inc.,  P.O.  Box  6949, 
Cleveland,  Ohio 

Massey  Ferguson,  Inc.,  12601  Southfield  Road,  Detroit,  Michigan,  Capsule  #7, 
Electrical  Systems 

Bulletins 

Delco  Remy  Service  Bulletins,  Division  of  General  Motors  Corp.,  Anderson, 
Indiana 

Audiovisual s 

Training  Charts,  Delco  Remy,  Technical  Literature  Section,  Anderson, 
Indiana  46011,  Charts  with  manuals  on  periodic  maintenance  and  circuit 
checks    DR-5221  and  Service  tips  DR-9019 
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MODULE  OF  INSTRUCTION 

Title  -    MILKING  EQUIPMENT 


Code  -  01.0301-26 


DKSCKIITION: 

Students  involved  in  this  module  will  be  exposed  to  the  'nachinery 
and  equlptie  nt  involved  with  the  production  and  handling- of  m Ik,  St^^^^^^^ 
will  identify  milking  and  milk  handling  equipment  as  well  as  laying  out 
the  several  systems  of  milk  handling.    Pumps,  lines  and  machines  will 
be  disassembled,  repaired  and  reassembled  by  students.    Much  of  the 
student's  time  will  be  spent  in  analyzing  the  several  systems  of  milk 
handling  via  field  trips. 


MAJOR  DIVISIONS  OR  UWITS  OP  CONKNT 

1.  Machine  Milking  Development 

2.  Milking  Machines 

3.  Vacuum  Systems 

4.  Electrical  System 

5.  Milking  Systems 

6.  Milk  Hauling 


Time  A.llocations 
Classy  Other 


3 
6 

4 
2 
3 

6 


24 


Revised  June  1975 
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MODULE  OF  INSTRUCTION 
Title  .       MILKING  EQUIPMENT  Code  -     01  •0301-26 

Objectives  to  be  obtained: 
Students  will  be  able  to: 

"1,    Outline,  either  in  writing  or  orally,  the  major  developments  in  the  history  of. 
machine  milking. 

I.  Correctly  identify  the  major  accoutrements  (strip  cup,  dipping  pails, 
disinfectants,  cleaning  solutions  and  others)  of  the  milking  process. 

3.  Identify  the  major  parts  of  a  milking  machine. 

4.  Disassemble  and  reassemble  a  milking  machine  within  the  time  allotted  by 
the  instructor 

5.  Troubleshoot  a  "bugged'*  milking  machine  as  directed  by  the  instructor 

6.  Check  amount  of  vacuum  on  line. 

7.  Troubleshoot  a  ''bugged"  vacuum  line. 

8.  Clean  vacuum  lines 

9.  Adjust  and  service  vacuum  controller 

10.  Disassemble,  repair  aud  reassemble  a  vacuum  puthp, 

II.  Service  and  maintain  two  types  of  stall  cocks. 
12.  Read  wiring  diagram  and  wire  a  system  switch. 


13.  Identify  several  electrical  components  used  in  a  modern  milking  raaching 
operation  such  a^^       timer  -  converter. 

14.  Identify  the  various  types  of  barns  and  parlors  in  use  in  the  area  of  the 
school  system. 
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MODULE  OF  INSTRUCTION 
Title-        MILKING  EQUIPMENT  Code  -  01.0301-26 

Objectives   to  be  obtained: 

15,    Sketch  plans  utilizing  the  various  ayatems  of  milking. 

Compare  three  systems  of  milking  equipment  installation  systems. 

17.  Identify  liy  name  the  major  components  of  the  transfer  pomp  and  system. 

18.  Demonstrate  his  ability  to  set  up  a  model  line  that  will  function  correctly, 
given  a  vacuum  pump,  line  and  motor,  sanitary  trap,  regulators,  stall  cocks, 
drain  plugs  and  other  necessary  equipment. 

19.  Read  a  bulk  tank  measuring  device  and  interpret  the  reading  from  the  chart 
into  pounds  of  niilk» 
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^lode  -  01.0301-26 

Title  -     MILKING  EQUIPMENT 


AGRICULTUR.AL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  1  -  Machine  Milking 
Developments. 
Objective  1 

^putlin'e,  either  in  writing  or 
orally,  the  major  developments  in 
the  history  of  machine  milking. 


How  a  cow  makes  milk 

Function  o£  the  udder,  blood,  hormones,  etc. 
The  mechanics  of  milking 
Development  q£  the  milking  machine 

First  patent  1818  by  Anna  Baldwin  -  pitcher 
pump  method 

Dr.  Carl  Gustar  -  Patrik  DeLoral  1894 
1918  -  first  really  successful  milking 
machine 

1928  -  magnetic  pulsing 
Modern  developments 
Important  steps  in  correct  machine  milking 
Cow.  placement  in  milking  order 
Cow  preparation  -  clean  udders 
Use  of  strip  cup 
Attaching  milker 
Milking 

recommended  pulsatious/min 
recommended  inches  of  vacuum 
recommended  duration  —  min/cow 
Stripping  with  machine 
Removal  of  teat  cups 
Udder  sanitation 
Milker  sanitation 
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EDUCATION 


01.0301-26 
MILKING  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Lecture 

B.  Slides 

C.  Display  of  bulletins  and 
pictures 

D.  Overhead  projector  and 
overlays 
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D. 


Have  the  student 
explain  in  writing 
what  physiological 
change  is  take 
place  in  the.  cow^  as 
a  result-MDf  washing 
and  massaging  the 
udder  and  teat  one 
minute  prior  to 
milking. 

Have  each  student 
demonstrate  his 
ability  to  use  the 
strip  cup  for 
checking  each  quart4r 
prior  to  milking. 
The  evaluator  shoul< 
make  sure  that  a 
minimum  of  two  or 
three  streams  of  mi^k 
from  each  quarter 
are  run  through  the 
sieve  of  the  strip 
cup  and  checked  for 
mastitis. 
Have  the  student 
demonstrate  his  abil|ity 
to  put  a  milking 
machine  on  a  properlly 
prepared  milk  cow  as 
quickly  and  quietly 
as  possible. 
Have  the  student  denj- 
onstrate  his  ability 
to  determine  when  the 
cow  has  been  com-  , 
pletely  milked  out  b|y 
feeling  and  working 
the  udder  and  use  of 
the  machine  strip 
process . 


hCode  01.0301-26 
Title  -  MILKING  EQUIPMENT 


A  G  R  I  C  U  L  T  U  R  .A 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  2  -  Milking  Machines, 
[objective  Z 

Correctly  identify  the  major 
acc out r eine        ( a t r Ip  cup ,  dipping 
pails,  disinfectants,  cleaning 
solutions  and  others)  of  the 
jmilking  process . 


bbjectiv^_3 

Identify  the  major  parts  of  a 
milking  machine • 


D. 


The  importance  of  fast  milking 

.    Duration  of  the  effect  of  oxytocin  hormone 

.     Creation  of  good  or  bad  milking  habits 


E. 


Types  of  milkers 
.    Floor  type 
.    Suspended  type 
Types  of  pulsators 

Vacuum  pulsators 
.    Magnetic  pulsators 


jobjective  4 

IDisassemble  and  reassemble  a 
jmilking  machine  within  the  time 
lallotted  by  the  instructor. 

jobjective  5 

jTroubleshoot  a  '^bugged"  milking 
nachine  as  directed  by  the 
[instructor. 
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EDUCATION 


01.0301-26 
MILKING  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

ng 
er 

fy; 
s 

• 

• 

A.  A  student  developed  display 
of  many  various  kinds  of 
solutions,  ingredients,  and 
equipment  used  for  udder 
and  milker  sanitation  would 
allow  the  student  to  become 
familiar  with  many  of  the 
accoutrements . 

B.  A  field  trip  to  a  local 
dairy  farm  that  might  be 
milking  would  give  the 
students  an  opportunity  to 
see  and  later  discuss  the 
milking  procedure  practiced, 

C.  Students  will  disassemble 
completely  the  milkers  and 
study  the  parts  carefully 
learning  how  you  change 
liners  in  teat  cups,  how 
the  pulsators  work,  where 
the  critical  areas  are, 
how  vacuum  is  carried  to 
interior  and  exterior  of  the 
liners,  how  milk  gets  to  the 
pail,  how  overfilling  a 
pail  effects  the  pulsators 
and  other  machine  parts,  etc 

D.  Bug  the  machines  (simulating 
leaky  air  hoses,  ruptured 
liners,  dirty  pulsators. 

A.  Have  each  student 
demonstrate  his 
ability  to  use  the 
strip  cup  for  check. 

.  .     each  quarter  prior 
to  milking.  The 
evaluator  should 
make  sure  that  a 
minimum  of  two  or 
three  streams  of 
milk  from  each  quart 
are  run  through  the 
sieve  of  the  strip 
cup  and  checked  for 
mastitis. 

B.  Have -each  student 
demonstrate  his 
ability  to  put  a 
bucket-type  milking 
machine  together  anc 
sanitize  it  properly 
in  preparation  for 
milking. 

C.  Have  student  orally 
or  in  writing  identi 
milking  machine  part 
and  accoutrements. 

D.  Instructor  assess 
students'  ability  tc 
troubleshoot  an 
inoperative  milking 
machine. 

^^^^ 

o 

shorted  magnetic  connectionj 
etc.)  and  have  the  students 
find  and  correct  the  mal- 
function.    (There  are  a  ver^ 
great  many  lessons  that  can 
be  learned  in  this  unit  that 
will  be  of  invaluable  help 
to  the  student  that  may  go 
out  troubleshooting  for  a 
•  milk^  gl^lership. ) 

7  ^ 

-..Code  r  01.0301-26 
Title  -    MILKING  EQUIPMENT 


AGRICULTUR 


OBJECTIVES  BY  UNIT 


CONTENr 


lunit  3  -  Vacuum  Systems, 
lobjectlve  6 

Icheck  amount  of  vacuum  on  lines, 
lobjective  7 

ITroubleshoot  a  "bugged''  vacuum 
jline. 

lobjective  8 

jclean  vacuum  lines. 

Objective  9 

Adjust  and  service  vacuum 
Icontroller. 

lobjective  10 

bisassemble,  repair  and  reassemble 
|a  vacuum  pump. 

lobjective  11 

Service  and  maintain  two  types  of 
Istall  cocks. 


A.  Major  parts 

Pumps  " 

.  centrifugal 

. piston 
,    Sanitary  traps 

Vacuum  controllers 
.    Automatic  drain  cocks 
.    Vacuum  lines,  pipes 
.    Stall  cocks 

B.  Maintenance  and  servicing 

Pumps 
.  Traps 
.  Controllers 
.  Lines 

Stall  cocks 
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EDUCATION 


01.0301-26  -  Code 

MILKING  EQUIPMENT        '  Title 


TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES 

EVALUATION  PROCEDURES 

• 

A.  Class  discussion 

B.  Overhead  projector  and 
overlays 

C.  Slides 

D.  Farm  visits 

E.  Work  on  shop  model 

•n                                 .  .. 

A.  Students  will  work  on 
centrigugal  pamps  and 
piston  pumps. 

B.  Students  will  locate 
restrictions  and  plugs  in 
model  vacuum  line  set  up  iti 
lab.     (Use  both  straight 
line  and  circular  type.) 

C.  Students  will  properly 
clean  and  flush  vacuum 
lines • 

D.  Students  will  adjust 
vacuum  controllers  to  give 
specified  vacuums. 

E.  Students  will  service  and 
maintain  vacuum  controllers 

i 

i                                                                    .  •  ■  ■ 

A.  Instructor 

evaluation  of 
student's  demon- 
stration ability  to 
service,  maintain, 
and  troubleshoot 
vacuum  lines  and 
pumps . 
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.Code  r  01.0301-26 

title  -    MILKING  EQUIPMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  4  -  Electrical  Systems,- 
Objective  12 

Read  wiring  diagram  and  wire  a 
..system,  switch.  „  

Objective  13 

Identify  several  electrical 
components  used  in  a  modern 
milking  machine  operation  such  as: 
timer-convertor . 


A.    Exit;pance  wiring 
B -     Switch  panel 

C.  Vacuum  pump  motor 

D.  Timer  -  convertor 

E.  Automatic  washer 

F.  Bulk  tank  refrigeration  units 
G-  Miscellaneous 

.    Receiver  job  probes 
.     Cycling  devices 
Timers 


I  Unit  5  -  Milking  Systems  c 
I  Objective  14 

Identify  the  various  types  of 
I barns  and  parlors  in  use  in  the 

area  of  the  school  system. 

lobjective  15 

Sketch  plans  utilizing  the  various 
j systems  of  milking. 


Methods  of  milking 
Stanchions 
parlors 
tandem 
herringbone 

B.  Determining  factors 
.    Size  of  herd 

Amount  of  help  available 
,     Investment  required 

C.  Milk  handling 
.  Pail 

.    Dumping  stations  '* 
Pipelines 


EDUCATION 


01.0301-26 
MILKING  EQUIPMENT- 


-  Code 

-  Title 


TEACHING  METHODS 


A.  Class  discussion 

B.  Overhead  projector  and 
wiring  diagram  overlays. 

C.  Slides. 

D.  Farm  visits. 

E.  Guest  speaker  -  from 
dealership. 


STUDENT  APPLICATION  ACTIVITIES 


A.  Farm  visits  to  study  varioufe  A. 
wiring  systems  as  applied 
to  milking  units  and 
observing  automatic  washers 
refrigeration  units,  etc., 
and  how  they  are  controlled 
and  wired. 

B.  Troubleshoot  electrical 
wiring  to  locate  failure 
causes.    An  actual  visit 
can  be  set  up  and  "bugged'' 
to  simulate  shorts,  breaks, 
burned  fuses,  grounding, 
etc . 


EVALUATION  PROCEDURES 


B. 


C. 


Written  quiz 
reading  a  wiring 
diagram. 

Orally  or  in  writii|ig 
identify  electrica 
components  and 
their  functions. 
Student  demonstrates 
to  the  instructor 
his  skill  in 
troubleshooting  th€ 
electrical  system 


A.     Field  trips 
B;  slides 

C.     Overhead  projector  and 
overlays 


A.    Visit  several  dairy  farms, 
^  study  the  different  lay-out 
and  find  out  what  the 
farmer  would  do  differently 
were  he  to  do  it  over  again.  B. 
(There  are  few  farmers  that 
wouldn't  make  some  change.) 
In  a  stanchions  set-up 
figure  out  how  far  the 
farmer  travels  carrying 
milk  to  bulk  tank  -  compare 
it  with  a  dumping  station 
set-up  and  with  a  pipeline 
se  t  -up7 Hw '  lafgF  "shbiil^^ 
the  dairy  be  to  make  a  changje? 
What  would  each  student 
recommend  if  it  were  his 
set-up? 


Student  identify 
milk  handling 
equipment  and  parlo 
arrangements . 
Instructor  evalua 
tion  of  sketch 
plans  for  given 
farm  situations • 
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.Code  r 


01.0301-26 


Title 


MILKING  EQUIPMENT 


agriculture:. 


OBJECTIVES  BY  UNIT 


CONTENI 


Unit  6  -  Milk  Hauling 
Objective' 16 

Compare  three  systems  of  milking 
equipment  installation  systemis. 

Objective  17 

Identify  by  name  the  major 
components  of  the  transfer  pump 
and  system. 


A. 


Milk  transferring 
f.  Materials 

glass  pipe 

stainless  steel  pipe 
plastic  pipe  and  tubing 
Installation  , 

layout,  pitch,,  risers,  cornus  involved 
making  joints,  connections 
cutting  and  fitting 
Transfer  pumps 


*  Installation 
sanitation 
disassembly. 
Strainers 
Tubing  dryers 


repair  and  assembly 


Objective  18 

Demonstrate  his  ability  to  set  up 
a  model  line  that  will  function 
correctly,  given  a  vacuum  pump, 
line  and  motor,  sanitary  trap, 
regulators,  stall  cockj?,  drain 
plugs  and  other  necessary 
equipment. 


ERIC 


B .  Weighing  and  measuring 

.    Total  weight  -  weigh,  jars 
Proportional  weighing 
Combination  weight  and  flow  metering 

C.  Automation  equipment 

Receiving  jars  and  probes 
.    Automatic  can  fillers  . 
Bulk  tanks 

D.  Milk  storage 

Cans  and  coolers 
dry  coolers 
wet  coolers 
Bulk  tanks 

 -  -.  .^."-types— -  -  ■  ^  

pressure 
vacuum 
Range  in  sizes 
Cooling  systems 
self  contained 
remote 

air  cooled  and  water  cooled  units 
Calibration  and  measuring  devices 
Sanitations 

manual 
.  automatic 
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EDUCATION 


01.0301-26 
MILKING  EQUIPMENT 


-  Code 

-  Title 


TEACHING  METHODS 


A.  Class  discussion 

B*  Overhead  and  overlays 

C.  Slides 

D.  Field  trips 

E.  Bulletins  and  pictures 


ERIC 


STUDENT  APPLICATION  ACTIVITIES      EVALUATION  PROCEDURES 


A.    Make  some  farm  visits  to 
study  milk  transfer  and 
handling  systems.  Have 
students  make  sketch  of 
air  installation  showing 
clearness,  particularly 
around  the  bulk  tank  and 
wash  tank.    Have  students 
look  up  code  requirements 
regarding  milk  rooms. 
How  do  these  sketches 
comply?    What  changes  would] 
they  suggest? 

B •    In  shop  have  student . 
disassemble  a  transfer 
pump  and  reassemble.  Where) 
are  the  trouble  areas?  Ho* 
should  it  be  repaired? 


Written  or  oral 
identification  of 
transfer'  material 
and  pumps . 


A.    With  some  glass  pipe  and 
fittings  (if  available) 
or  with  available  measure- 
ments of  pipe  and  fittings 
have  students  plan  what 
pieces  to  use  to  fit  a  pipe 
line  correctly  between  two 
or  more  points.  (Each 
student  could  be  given  a 
different  set  of  circum- 
stances.)   The  points  need 
not  be  in  a  straight  line 
but  offset  different  amountj 
This  would  involve 
different  elbows,  etc. 


A.  Instructor 

assessment  of 
student's  model  lin^ 

B«    Instructor  assess 
student's  under- 
standing of  factors 
to  consider  in 
designing  a  system. 
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MODULE  OF  INSTRUCTION 


Title  -  MILKING  KQUIFMENT 


RESOURCE  MATERIALS 


A*  Bullet IM 
DeLaval 

Hilklng  Systems 
Bulk  Tanks 
Sanitation  Products 

DeLaval  200 

Handbocic  on  Milking 

Vacuum  Pumps 
Transfer  Units 
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SA  1423 
SA  1517 
SA  1543 

SA  1534  and  SA  1540 
SA  1175 
SA  1431 
SA  1351 


MODULE  OF  INSTRUCTION 
Title  -  FARM  TRACTOR  AND  VEHiaE  OPERATION  Code  .  01.0301-27 


OKSCKIKIION: 


Thi«=  module  is  designed  to  prepare  the  student  to  operate  farm  tractors 

development  of  skais  needed  for  operation. 

"'preventive  maintenance  and  its  importance  will  also  be  stressed  in  this 
modulWr  Emphasis  will  be  on  spending  a  little  time  before  operation  to  save 
countless  hours  of  lost  time  later. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT       •  ^"^'''"''o'thex 


1 .  Tractor  and  vehicle  operation  safety 

2.  Performing  maintenance  and  pre-operation  jobs 

3.  Operating  tractors  and  vehicles  ,  ""-g""".  . 


Class  Other 
2  2 
1  6 


Revised  August  1975 
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MODULE  DF  INSTRUCTION 
Title  -  FARM  TRACTOR  AND  VEHICLE  OPERATION 


Code  -  01.0301-27 


OBJECTIVES  to  bti  obtained: 

Students  will  develop  and  demonstrate  the  effective  ability  to: 

1,  Correctly  list  the  hazardous  occupations  and  highway  operations 
laws  that  apply  to  farm  tractors  and  vehicles  in  use,  on  and  off 
the  highway. 

2,  Demonstrate,  to  the  instructor's  satisfaction,  ability  to  use  an 
owner's  manual  to  determine  correct  procedure  to  follow  in  main- 
taining and  performing  recommended  repair  of  farm  tractors  and 
vehicles. 

3,  Correctly  perform  recommended  maintenance  jobs  on  farm  tractors 
and  vehicles  using  the  operator's  manual  as  a  guide. 

A.    Perform,  to  the  instructor's  satisfaction,  recommended  repairs 
on  tractors  and  vehicles,  which  can  be  made  with  basic  tools 
using  the  operator's  manual  for  . reference. 

5.    Demonstrate,  to  the  ins  tractor 's  satisfaction ,  aJjility  to  operate 
modem  fann  tractors  and  vehicles  in  a  safe  and  efficient  manner 
under  fiarm  conditions. 
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Code  .  -  01.0301-27 

Title  -  FAl<M  TRACTOR  AND  VEHiaE  OPERATION 


AGRXCULTURAl 


OBJECTIVES  BY  UNIT 


Unit  1  -  Tractor  and  vehicle 
operation  safety  . 
Objective  1 

Correctly  list  the  hazardous  occu- 
pations and  highv/ay  operations 
laws  that  apply  to  farm  tractors  - 
and  vehicles  in  use  on  and  off  the 
highway 


CONTENT 


A*  Hazardous  occupation  laws  -  latest  edition 

B*  Highway  operations  laws  affecting  farm  tractors 

and  vehicles  (Rules  of  Road  from  Bureau  of  Motor 

Vehicles) 

C,  Safety  rules  to  follow  when  operating  farm 
tractors  and  vehicles 


Unit  2  -  Performing  maintenance 

and  preparation  jobs 
Objective  2 

Demonstrate,  to  the  instructor's* 
satisfaction,  ability  to  use  an 
owner *s  manual  to  determine  correct 
procedure  to  follow  in  maintaining 
and  performing  recommended  repair 
of  farm  tractors  and  vehicles 


Objective  3 

Correctly  perform  recommended 
maintenance  jobs  on  farm  tractors 
and  vehicles  using  the  operator's 
manual  as  a  guide 


Objective  4 

Perform  to  the  instructor's  satis- 

-f a c  tiony- recommend ed -  cepa  i rs  -on  

farm  tractors  and  vehicles,  which 
can  bo  made  with  basic  tools  using 
the  opern tor's  manual  for  reference 


EKLC 


Owner- opera tor's  manual  (each  student  needs  one 
for  tractor(s)  used  during  module) 
-  Material  in  the  manual 

*  Using  the  mf^nual  for  maintenance 

*  Using  the  manual  for  troubleshooting 


Maintaining  farm  tractors  and  vehicles 

*  Following  recommended  times  from  operator's 
manual 

,  Performing  jobs  safely 

*  Using  tools  properly 

*  Carrying  out  maintenance  jobs 


Determining  .types  of  repairs  to  be  made 
Skill  of  operator   -  ^  

*  Time  required 

*  Tools  available 

*  Manufacturer's  recommendations^^ 
-'erforming  repairs     af  ely 

Using  tools  properly 

Repairing  farm  tractors  and  vehicles 
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EDUCATION 


01.0301-27  -  Code 
FARM  TRACTOR  AND  VEHICLE  OPERATION  >  Title 


• 


TEACHING  MSTHODS 


A.  Lecture-discussion  to 
present  facts 

B.  Resource  personnel  such  as: 

,  extension  agent  special- 
izing in  farm  law . 
,  la.  enforcement 
j  C.  Displays 

j  ,  models  showing  safety 

features 
,  charts 
D.  Refer  to  National  Rural 

Safety  Council  materials  and 
Safe  Tractor  Operation  from 
Michigan,  Special  Paper  #8 


STUDENT  APPLICATION  ACTIVITIES 


A,  Take  note  of  new  information 

B.  Study  resource  material 

,  Rules  of  the  Road  manual 
,  hazardous  occupations  law 

C.  Question  resource  perso.  '^fil- 

D,  Help  set  up  displays 


A.  Lecture-discussion 

B.  Demonstration  using  the 
manual  to  perform  mainten- 
ance-^and  repair  jobs  on  the 
machine 

C.  Student  practice 


A,  Demonstration 

B,  Student  practice 

C,  Field  tripCs) 

.  farm 

,  machinery  dealership 


A.  Lecture-discussion  as  needed 

j  by  students 

^  B,  Demonstrations 

j  C.  Student  practice 

I  D,  Field  tripCs) 


*A,  Take  note  of  new  information 
B;  Study  operator's  manual 
C,  Assist  in  performing  jobs 

during  demonstrations 
D*  Practice  using  manual  to  per- 
form'  recommended  operations 


A.  Students  will  perform  recom- 
mended maintenance  jobs  on 
tractors  and  vehicles  at. the 
school,  a  farm,  or  a  machinery 
dealership 


A,  Assist  in  demonstrations 

B,  Practice  repairing  farm 
tractors  and  vehicles  at  the 
school,  a  farm,  or  a  machinery 
dealership 


ERIC 
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EVALUATION  PROCEDURES 


A,  Written  test 

B.  Observe  student's 
actions  throughout 
module  to  determine 
their  attitude 
toward  and  use  of 
safety  precautions 
and  operation  rules 


A.  Evaluate  students' 
ability  to  get 
correct  information 

from  operator's  ;  

manual 


A.  Evaluate  students' 
ability  to  perform 
maintenance  jobs 


A.  Evaluate  students' 
ability  to  repair  a 
tractor  or  vehicle  in 
need  of  repair 


Code  01.0301-27 

TitU  -  FARM  TRACTOR  AND  VEHiaE  OPERATION 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  3  -  Operating  farm  tractors 

and  vehicles 
,  Objective  5 
Demonstrate,  to  the  instructor's- 
satisfaction,  ability  to  operate 
modem  farm  tractors  and  vehicles 
in  a  safe  and  pfficient  manner 
under  farm  conditions 


A.  Operating  farm  tractors  and  vehicles 

.  Identifying  parts  of  tractors  and  vehicles 
.  Pre-operating  procedures 
.  Starting  and  stopping  the  tractor  engine 
.  Controlling  movement 
.  Hitching  and  unhitching  equipment 
.  Operating  under  field  conditions 
.  Operating  under  highway  conditions 
.  Maneuvering  attached  equipment 


E  D  U  CAT  ION 


01 •0301-27  -  Code 
FARM  TRACTOR  AND  VEHICLE. OPERATION  -  Title 


TEACHING  METHODS 


A,  Lecture-discussion 
B«  Filmstrlp,  slides  and/or 

movies 
C.  Field  trip(s) 
D»  Student  practice 


ERLC 


STUMHT  APPLICATION  ACTIVITIES 


A,  Study  reference  material 

B.  Practice  operating  machinery 
to  master  skills  required 
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EVALUATION  PROCEDURES 


A.  Continuously  evaluate 
students  as  they 
operate  tractors  (a 
checksheet  would  be 
useful) 


01.0301-27 


TRACTOR  OPERATION,  SAFETY,  AND  MAIOTENANCE 


You  are  responsible  to  learn  the  location,  importance,  and  use  of 
each  of  the  following  as  it  applies  to  the  school  tractor: 


1.  oil  pressure  tellite 

2.  fuel  gauge 

3.  horn 

4.  speedometer- techometer 

5.  fuse  housing 

6.  starter  button 

« 

7.  gear  shift 

8.  hi-lo  shift 

9.  clutch.  

10.  pto  shi'f  t 

11.  alternator  tellite 

12.  temperature  gauge 

13.  throttle  lever 

14.  ligbt  switches 

15.  choke  control 

16.  key  switch 

17.  position  control  lever 


18.  ,  draft  control 

19.  brake  lock 

20.  brake  pedals 

21.  brake  pedal  latch 

22      hi  lift  control  levels 

23.  foot  throttle  control 

24.  seat  adjustment 

25.  gas  fill  cap 

26.  water  fill  cap 

27.  oil  fill  cap 

28.  oil  dip  stick 

29.  gas  sediment  bulb 

30.  .  hydraulic  isolating  valve. 

31.  three-point  hitch  levers 

32.  pto  shaft 

33.  air  cleaner 


MODULE  OF  INSTRUCTION 


Title  -    Farm  Tractor  and  Vehicle  Operation  Code  -  01.0301-27 


RESOURCE  MATERIALS 

Appropriate  operator's  manuals  for  tractors  and  vehicles. 
Safe  Tractor  Operation  -  Special  paper  #8,  Rural  Manpower 

Center,  Michigan  State  University* 
Rules  of  the  Road  -  Bureau  of  Motor  Vehicles. 


Bulletins;     U  Hazardous  Occupations  Laws  -  N.Y.S,  Labor  Department 


PgiriGiicals r     1,    Farm  Machinery  periodicals  should  be  helpful. 

2.    Rural  Safety  -  National  Safety  Council 

Audiovisual- ;    Safety  charts  from  N.Y.S.  Rural  Safety  Council  and  Farm 
Equipment  Companies. 

Safe  Tractor  Operation  Kit  -  Ford  Motor  Company 

Tractor  Operation  •  Daily  Care    -    A.A.S.A.E.+  V.A.,  Athens, 

GeorgijL 


Books :  1. 

2. 

3. 
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MODULE  OF  INSTRUCTION 


Title       .CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  "  01»0302-02 

STRUCTURES 

DKSCKin'lON: 

This  module  is  concerned  with  the  actual  construction    or  improvement 
of  an  agricultural  structure.    Given  a  site,  a  plan  ap^  a  bill  of  materials, 
the  student  will  perform  the  actual  construction,  atarfiing  with  a  foundation 
and  completing  with  the  application  of  an  exterior  pre||f>rvative. 

MAJOR  DIVISIONS  OR  UNIT  OF  CONTENT  Time  Allocations 

Class  Other 

!•    Review  construct ion  terms,  building  plan,  2 
bill  of  materials,  and  tools  needed  for 
construction 

2m    The  construction  of  a  pier  foundation  6 

3.  The  construction  of  the  floor  ^  * 

4.  The  construction  of  the  roof  1%  5 

5.  The  construction  of  the  exterior  walls  1  8 

6.  The  painting  of  the  structure  ^   Z. 


25 


Revised  June,  197^ 
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MODULE  OF  INSTRUCTION 

Title  -       CONSTRUCTION  AND  IMPROVEMENT  OF 

AGRICULTURAL  STRUCTURES  -       01.030  2-0  2 

OBJECTIVES  to  be  obtained; 
The  student  will  be  able  to: 

1.  Define  and  identify,  from  a  given  list,  the  common  construction  terms. 

2.  Demonstrate  the  ability  to  accurately  interpret  the  set  of  plans  ^ 
and  the  bill-  of  materials  so  that  the  structure  will  be  constructed  as 
planned. 

3.  Develop  a  list  of  tools  he  thinks  will  be  needed  for  the  construction, 

4.  Determine  the  depth  of  excavation  at  each  pier  location  by  using  a 
measuring  tool. 

5.  Determine  the  amount  of  concrete  and  the  type  of  mixture  needed  for 
the  footings.     (If  not  given  in  the  bill  of  materials^) 

6.  Write  an  order  using  the  proper  terms  so  that  a  ready  mix  dealer  could 
understand  the  order. 

7.  Place  the  concrete  into  each  footing  ath  accuracy  for  levelness  at 
the  top  of  *vach  footing. 

8.  Lay  concrete  blocks  correctly  at  each  of  the  piers, 

9.  Construct  the  sills,  headers,  floor  joist  and  flooring  with  the  aid 
of  carpenter's  tools  so  that  the  floor  construction  meets  the 
specifications  in  the  plan. 

10.  Mark  the  stud  placement  on  the  sole  and  top  plate  according  to  the  plan. 

11.  Nail  the  studs,  erect,  plumb,  and  brace  the  exterior  walls  by  using 
carpenter's  tools  so  that  the  exterior  walls  are  constructed  according  to 
the  plan. 

12.  Install  the  double  top  plate,  nail  the  corners  and  apply  the  sheathing 

_  .....using..  thei_plan,..as  ,_the_gu^^      ^     _  ^    

13.  Lay  out,  cut  and  assemble  trussed  rafters  according  to  the  plan  for 
roof  construction. 

lA,    Use  carpenter's  tools  to  mark  the  top  plate  for  rafter  placement; 
place  the  raifters  in  position,  anchor,  plumb  and  brace  the  rafters 
according  to  the  plan. 
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MODULE  OF  INSTRUCTION 

Title  -        CONSTRUCTION  AND  IMPROVEMENT  OF  0302-02 
AGRICULTURAL  STRUCTURES  ^^^^  * 

OBJECTIVES  to  be  obtained: 
(continued) 

15,  Apply  roof  sheathing  and  roofing  material s *on  the  rafters  correctly,  - 

16,  Mix  the  exterior  paint  according  to  directions  on  the  can, 

17,  Apply  paint  to  the  structure  so  that  qualities  of  appearance  and 
durability  are  obtained  economically, 

18,  Clean  and  store  paint  and  painting  equipment  to  the  satisfaction  of 
the  instructor. 
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C'>de  -! 
Mtle  - 


01.0302-02 

CONSTRUCTION  AND  IMPROVEME^^^  OF  AGRICULTURAL  STRUCTURES 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  1  -  Review  construction 

terms,  buildinf^  plan, 
bill  of  materials,  and 
tools  needed  for 
construction. 

Objective  #1 

Define* and  identify,  from  a  given 
lisf.,  the  common  construction 
terms • 


Construction  terms  (see 
,  Anchor 
.  Base 

Batter  board 
.  Bearing  wall 
,  Bevel 
,  Bridging 
.  Build  up  timber 

•  Casing 

,  Cornice 
,  Direct  nailing 
(face  nailing) 
.  Exterior  wall 
,  Fascia 

•  Flashing 
,  Footing 

.  Foundation 
.  Framing 
.  Furring^ 
.  Girder 
.  Gambrel  roof 
.  Header 

Heel  of  a  rafter 
.  Jamb 
.  Joist 

.  Ledger  strip 
.  Lintel 


book  ref.#7-p. 383-398 
,  Molding 
.  Pier 
,  Pitch 
,  Plan 

,  Plate  (top  &  sole) 

.  Preservative 

,  Purlin 

.  Rafter 

.  Rise 

,  Roof  hip 

,  Roofing 

.  Run 

.  Sash 

.  Sheathing 

.  Sill 

.  Span 

.  Studding 

.  Sub  floor 

.  Termite  shield 

.  Toe  nailing 

.  Others 


Objective  #2 

Demonstrate  the  ability  to  accu- 
rately interpret  the  set  of 
plans  and  the  bill  of  materials 
so  that  the  structure  will  be 
constructed  as  planned- 


A.  Distribute  plans  -  one  per  boy;  not  less  than 

one  per  group 

B.  Distribute  bill  of  materials  -  one  per  boy; 

no  less  than  y>ne.  per  group. 
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01 .0302-02 

EDUCATION 

CONSTRUCTION  AND  JMPROVEMEWT  OF  AGRICULTURAL  STRUCTURES        '  Title 


TEACHirK;  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Ditto  handout  containing 
terras  you  want  the  stu- 
dent to  study, 

B.  Discussion 

C.  Overhead  overlays  - 
select  only  appropriate 
overlays.  See  audio-visual 

'  #1) 


A#  Study  on  his  own  the  terms 
necessary  to  construct  a 
building. 

B.  Study  with  others 

C.  Be  able  to  define  at  least 
20  out  of  a  possible  25. 


A.  Class  discussion 

B.  Question-answer  session 


ERIC 


The  student  must  know: 
.  The  outside  dimensions  of 

the  building 
.  Floor  joist  spacing 
.  Stud  spacing 
.  Rafter  spacing 
.   Pitch. of  the  rafters 
.   Size  of  the  rough  openings 
.  How  to  match  the  items 

in  the  bill  of  materials 

with  the  plan 
.  Length  of  the  plates 
.  Length  of  the  studding 
.  Others  as  determined  by 

the  teacher. 
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Give  the  student  a 
list  of  25  construe- 
tion  terms  for  him 
to  define.  Perfor- 
mance grade  should 
be  20  out  of  25. 
After  the  structure 
has  been  completed, 
have  student s 
identify  20  out  of 
25  terms. 


A.  The  teacher  should 
develop  ten  or  more 
questions  concerning 
the  interpretations 
of  the  plan.  He 
could  mako  up  a 
quiz  from  chis  list 
Performance  should 
be  at  least  70%. 

Example: 

The  distance  between. 

the  rafters  is   

The  length  of  the  sole 
plate  on  the  side  of 
the  building' is 


C'^dp  -  01,0302-02 
:itlfc  CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRDCTURES 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


Objective  #3 

Develop  a  list  of  tools  he  thinks 
will  be  needed  for  the  construc- 
•tion. 


Unit  2-  The  construction  of  a 

pier  foundation 
Objective  y^A 

Determine  the  depth  of  excavation 
at  each  pier  location  by  using  a 
measuring  tool. 


Objective  #5 

Determine  the  amount  of  concrete 
and  the  type  of  mixture  needed 
for  the  footings.  (If  not  given 
in  the  bill  of  materials) 


CONTENT 


A,  Tool  identification  chart  (see  audio  #2) 
.  One  per  student 

B,  Make  available  the  references  so  that  the 
student  might- correlate  readings  and  diagrams 
with  tools.-    "  ^ 


Construction  Plans 

.  Thickness  of  footing 

,  Depth  for  frc't  level 

.  Know  placement  of  concrete  blocks  so 

outside  measurements  of  footing  can  be 

determined. 
.  Number  of  concrete  blocks  per  pier 

.  size  of  block  (see  book  #9  p  138-1A2) 

.  type  of  block 

.  mortar  thickness 

(See  book  #5  p.  73-103) 
book  #7  p.  10 
book  #A  p.  21-22 


A.  Amount  of  concrete  needed 

.  Formula  1  Cu.  Yd.  equals  27  Cu,  Ft. 

B.  Number  of  bags  of  cement  to  be  used  per  Cu.Yd. 

C.  Number  of  gallons  of  water  to  use  pet  bag  of 
cement: 

D.  Order  5-10%  extra 

E.  Air-entrained  cement 

F.  Adding- extta  water  at  site 

(See  book  #6  p  108-109) 

book  #2  p  36  -  AO 

bulletin  n         p  5 
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EDUCATION 


01 .0302-02 

CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRUCTURES 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Class  discussion 

B.  Question  time 

C.  Independent  study 


A.  The  student  will  prepare  a 
list  of  tools  he  thinks  will 
be  needed  for  construction 
and  return  to  the  teacher. 

B.  Each  group  of  students  work- 
ing on  one  building  will 
take  account  of  all  of  the 
tools  used  during      -  o-r- 
struction. 


A.  The  teacher  should 
compare  each  student 
list  at  the  beginning 
and  the  end  of  con- 
struction, 

From  this  the  teachetc 
can  evaluate  the 
knowledge  of  tool 
usage  through 
construction. 


A.  Field  trip  to  site. 

Demonstration  at  one  pier. 
C.  Discussion. 


A.  Use  line  level  to  determine 
levelness  of  string. 

B.  Measure  the  depth  to  which 
the  footing  will  be  placed. 

C.  Know  the  thickness  of  the 
footing. 

D.  Dig  a  hole  at  each  pier 
location  to  the  proper  size 
for  the  footing. 


A.  Check  the  measure- 
ment of  the  students 
figures  against 
yours . 


A.  Independent  st,udy. 
Bi  Problem  solving. 
C.  Mimeo' handout  on  examples 
and  computation. 


A.  Compute  concrete'^nG^dedi  for 
site 

B.  Know  the  mixture  being  used 

(See  book  ^^2  p  61-67) 
book  #6  p  108-109 
bulletinV/l  p  50 


A.  The  teacher  should 
check  the  figures 

,;..,^Pf  the  student 

to  see  if  they  agree 
with  his. 


Code  -  01.0302-02 

AGRICULTURAL 

'iitle  -      CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRUCTURES 


OBJEr  iVES  BY  UNIT 

CONTENT 

Objective  #6 

Write  an  order  using  the  proper 
terms  so  that  a  ready  mix  dealer 
could  understand  the  order. 

i'"  ,  

A.  Contact  local  ready  mix  dealer  to  see  the  way 

B.  Give  students  an  example  of  correct  techniques, 

(See  bulletin  #3) 

Objective  #7 

Place  the  concrete  into  each 
footing  with  accuracy  for 
levelness  at  the  top  of  each  ^ 
footing. 

A,  Place  concrete  in  hole 

.  Pushing,     shoveling,  flowing 

B,  Spade  as  being  placed 

C,  Disadvantages  of  overworking  concrete 

.  Fine  materials  including  paste  will  tend  to 
work  to  the  top  resulting  in  non-homogenous 
mixture  of  unequal  density . 

D,  Spade  walls  to  remove  air  pockets. 

E,  Lightly  rod  concrete  throughout, 

(See  book  #2  p  82-85) 

bulletin  #1  p  lA-15 

-Objective  #8 

Lay  concrete  blocks  correctly 
at-e^ch  of  the  piers. 

i  ; 

'   ■■    ■  .                           ■■          ■  ' 

A.  Mixing  mortar 

B .  Placing  mortar 

C.  Laying  blocks 

D.  Anchoring  bolts 

(See  book  #5  p  12-13) 
p  176-182 

bulletin  ^^2  p  3-5  complete  step  by  step 

procedure 

.376 
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EDUCATION 


 -Code 

01.0302-02 

-  Title 

CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTORAL  STRUCTURES 


TEACHING  METHODS 


A»  Class  discussion 

B.  Problem  solving 

C.  Movie  (See  visual  #4) 


A.  Field  trip  to  site.  . 

B.  Demonstration  at  pier. 

C.  Discussion  at  site. 


A.  Independent  study. 

B.  Field  trip  to  site. 

C.  Demonstration  at  pier. 

D.  Discussion^af^'site 
£•  Movie  (see  audio  #3) 


STUDENT  APPLICATION  ACTIVITIES 


Write  an  order  for  the 
concrete  needed  for  ♦'.he 
footing  at  your  site/ 
One  student  will  actually 
make  the  order  with  the 
ready  mix  jdealer. 


EVALUATION  "MOCEDURES 


A.  Place  the  concrete  in  the 
excavation  for  the  footing. 

B.  Check  all  footings  to  be 
sure  they  are  level  with 
each  other, 

.  Measurement  from  string 
.  Check  levelness  of  string 

C.  Check  the  distance  between 
the  line  and  the  top  of  the 
footings  to  be  sure  the 
distance  is  correct  for  the 
block  installation. 


A.  Check  over  the 
order  forms  for 
completeness . 

B .  Make  sure  the 
actual  order  i^^ 
correct  before 
calling  the  dealer 


Check  the  students 
measurements  to  be 
sure  they  are 
correct • 


A.  The  student  will  select 

tools  necessary  to  complete 


B. 


piers • 

The  student  will  mix  the 


mortar . 

C,  The  student  will  lay  block: 

D.  The  student  will  piece  the 
anchor  bolts  in  the  right 
place . 

(See  Bui .  #2  p  3-5) 

Book#5  p  176-182 
p  12-13 


A. 


C. 


Check  each  pier 
to  see  if  it  is 
plumb. 

Check  each  pier  to 

see  if  it  is  level 
Check  each  corner 
to  see  if  it  is 
square  with  the 
building  plan 
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Code  -  01.0302-02 

AGRICULTURAL 

Title  -       CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRUCTURES 


ERLC 


OBJECTIVES  BY  UNIT 

CONTENT 

Unit  3  -  The\constructlon  of  the 

floor 
Objective  #9  ' 

Construct  the  sills,  headers, 
floor  joist  and  flooring  with 
the  aid  of  carpenter's  tools  so 
that  the  floor  construction  meets 
the  st>ecif icatiohs  iti  the  plan. 

A.  Sills,  headers,  floor  joist 

•  Length  to  cut 
.  Number  needed 

.  Size  nails  to, use  \ 

•  Nailing  technique 

•  Spacing  of  joist 

.  Selection  of  materials  from  bill  of 

ina  L  c  L  X  a  1  S 

B.  Safe  operation  of  power  tools  (saw  mainly) 

•  Operating  condition  of  the  tool 

•  Workers  clothing 

.  Safe  working  area 
.  Safety  guards  in  place  -  glasses 
(See  Book  #6  p  55-57) 
Book  #7  p  62-76 
Book  #1  p  17-23 
p-Al-50 
p  6A-69 

Unit  ^  -  The  construction  of  the 

roof 
Objective  #10 

Mark  the  stud  placement  on  the 
sole  and  top  plate  according 
to  the  plan. 

A.  Follow  plans  in  interpreting  the  stud  spacing 
(See  Book  #  1  p  85-90) 
Book  #6    p  58-59 
Book  #4    p  A7-52 

Objective  #11 

Nail    the  studs,  erect,  plumb, 
and  brace  the  exterior  walls  by 
using  carpenter's  tools  so  that 
the  exterior  walls  are  constructec 
according  to  the  plan. 

Ao  Studs 

..Cut  to  correct  length 
^.  Quality  of  the  cut 
.  Nailing  to  the  plate 
.  Use  of  level 
.  Bracing  for  stability 

(See  Book  #1  p  85-90) 
Book  #7  p  78-94 

I 

■i             ■     •  '  1 

EDUCATION 


• 


01.0302-02 

CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRUClL'ilES 


-  Code 

-  Title 


TEACHING  hETHODS 


A.  Independent  study  of  plans 

B.  Discussion  at  site 

C.  Construction  at  site. 


• 


A.  Independent  study  of  plans 

B.  Discussion  at  site. 

C.  Demonstration  at  site. 


SrrUDEOT  APPLICATION  ACTIVITIES 


A  Demonstration  at  site. 
B.  Discussion  at  site. 


A.  Anchor  sills 

B.  Cut  and  nail  headers 
Space  joist  and  nail 

D.  Cut,  nail  and  lay  flooring 

E.  Display  safe  operating 
techniques  of  power  equip- 
ment 

(See  Book  #7  p  62-76) 
Book  #6  p  55-57 


EV/^LUA^'ION  PROCEDURES 


On  fite  evaluation 
,  Nailing  procedures 
.  Joist  spacing 
.  Cutting  accuracy 
.  Safe  use  of  power 
tools 


A.  Lay  out  stud  sgacing  on  the 
sole  and  top  plates 
according  to  the  pldns. 
(See  Book  #6  p  58-59) 


D. 


Student  will  cut  materials 
Student  will  nail  studs  to 
plates 

Student  will  erect  exterior 
walls 

Student  will  plumb  and  brace 
wall  s 

Student  will  select  proper 
materials  from  bill  of 
materials. 


A.  Check  the  spacing 
to  see  that  it 
follows  the  plan. 


A. 


C. 


Check  on  the  using 
of  the  level  by  mak 
ing  sure  the  corners 
are  plumb. 
Check  to  make  sure 
the  bracing  is 
^stable. 
Check  on  the  nailing 
techniques. 


9 
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:  it le  - 


OBJECTIVES  BY  UNIT 


Objective  #12 

Install  the  double  top  plate, 
nail  thfi  corners  and  apply  the 
sheathing  using  the  plan  as  the 
gui  de . 


Unit  5  -  The  construction  of  the 

exterior  walls 
Objective  #13 

LcLy  out,  cut  and  assemble  trussed 
rafters  according  to  the  plan 
for  roof  construction". 


CONTENT 


Objective  #14 

Use  carpenter's  tools  to  mark 
the  top  plate  for  rafter  place- 
ment; place  the  rafters  in 
position,  anchor,  plumb  and  brace 
the  rafters  according  to  the 
plan. 


A.  Tie  corners  together  by  overlapping  the' top 

plate. 
B  •  Sheathing 

.  Select  proper  material 
.  Cut  to  fin  studs  properly  -  center 
.  Use  good  nailing  techniques 
(See  Book  #1  p  92-96) 
Book"  #4  p  48 


A.  Laying  out  rafters 

.  Marking  off  by  use  of  steel  square. 

B.  Rafter  length 

+        =  C^ 

(See  Book  #3  p  186-191) 

Book  #7  p  104-108 

Book  #4  p  63-74 

Book  #6  p  79-80 

Book  #1  p  HI  and  116 


A.  Make  sure  center  to  center  measurement 
is  according  to  plan.. 

B.  Methods  of  anchoring  ' 
.  Nailing 

.  Use  of  metal  hangers 

C.  Nailing  technic^ues  for  sheathing 
.  Spacing  of  nails 

(See  Book  #7  p  108-112) 


0 

EKLC 
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ED  ;i  CATION 


01.0302-02  " 
CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRUCTURES  -  Title 


TEACHING  METHODS 


STUDECT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Demonstration  on  site. 

B.  Discussion  at  site. 


A.  Students  will  cut  and  nail 
double  plate. 

B.  Students  will  nail  corners, 

C.  Students  will  select  proper 
materials  for  sheathing. 

D.  Students  will  cut  and  nail 
sheathing. 


A.  Demonstration    on  laying 
out  a  rafter. 

B.  Demonstration  on  assembling 

C.  Independent  study 

D.  Discussion  on  site. 


A.  Discussion  at  site, 

B.  Demonstration  at  site. 


A.  Students  lay  out  rafters. 

B.  Students  assemble  trussed 
rafters. 

C.  Students  select  rafter 
material  from  hill  of 
materials  and  cut  to  proper 
length  and  angle. 


A. 


B. 
C. 

D. 


Students  carefully  mark  out 
correct  spacing  on  the  top 
plates . 

Use  tri-square  correctly. 
Students  place  rafters  one 
at  a  time  and  anchor. 
Students  brace  rafters  as 
they  go  along. 
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,  On  site  evaluation 
yilailing  techniques 
.Spacing  of  sheath- 
ing on  stuffs 
.Cut tin?  vedures 
.  Qual:  -y  of  cuts 


A.  Check  the  angle  of 
the  plumb  cut . 

B.  Check  the  length 
of  each  rafter. 

C.  Check  the  nailing 
technique  for 
durability. 


A.  Check  spacing  to 
see  if  it  meets 
the  plan  specif ica- 
tions.V 

B.  Check  rafters  to 
see  if  they  are 
plumb. 

C.  Check  to  s?e  if 
bracing  is  stable. 


: itle  - 


01.0302-02  AGRICULTURAL 
CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL  STRUCTURES 


OBJECTIVES  BY  UNIT 


CONTENT 


Objective  #15 

Apply  roof  sheathing  and  roofing 
materials  on  the  rafters 
correctly. 


Unit  6  -  The  painting  of  the 

structure 
Objective  #16 

MlK  the  exterior  paint  according 
to  directions  on  the  can. 


Objective  #17 

Apply  paint  to  the  structure  so 
that  qualities  of  appearance 
and  durability  are  obtained 
economically* 


Objective  #18 

Clean  and  store  paint  and  paint 
ing  equipment  to  the  satisfaction 
of  the  instructor. 


A.  Sheathing 

.  Proper  measurement 
.  Proper  cutting  techniques 
.  Proper  spacing  on  the  rafter 
.  Proper  nailing  *  ^.chniques 

B.  Roofing  materials 

.  Directions  on  material 
.  starting  procedure 
.  nailing  procedure 
.  ridge  finishing 
(See  Book  irl  p  169-206) 
Book  #6  p  81-85 
Book  #A  p  71-7A 


A.  Directions  on  can 


A.  Size  brushes 

B.  Painting  procedures 

C.  Time  to  paint 

(See  Book  #3  p  20  2) 

205-206 
208 


ERIC 


A.  Cleaning  techniques 
.  Proper  solvent 

.  Completeness  of  removal  of  paint 
Storing  paint  so  that  quality  of  paint 
maintained.  ' 

(See  Book  y^3  p  205) 
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K      1    C  A  T  I  (.  N  01.0302-02 


CONSTRUCTION  AND  IMPROVE-?^  OF  AGRICULTURAL  STRUCTURES 


-  Code 

-  Title 


\ 


TKAc:niNf;  mp:tiioi)S 


A,  Demonstration  on  site. 

B,  Class  discussion. 


A,  Discussion  at  mixing. 


STUDENT  APPLICATION  ACTIVITIES 


A. 


B 


Students  nail  all  roof 
boards    in  place. 
Students  select  proper 
materials. 

C,  Students  properly  start  the 
first  course  of  rpofing. 

D,  Students  properly \pail 
roofing,  \> 

E,  Students  properly  fiNnisb 
roofing  with  the  ridg^ 
layer. 


A,  Students  mix  paint  accord- 
ing to  the  directions  on  the 
can. 


A-  Lecture 

B.  Class  discussion 

C.  Demonstration 


A.  Demonstration  of  cleaning 
paint  equipment. 


ERLC 


Students  apply  paint  to  the 
structure  so  that 
appearance,  durability  and 
economics  are  shown  in  the 
job. 


A.  Studerit  will  clean  his 
brush  properly, 

B,  Student  will  store  paint 
properly. 


15 
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EVALUATION  PROCEDURES 


A,  Cherk  nailing  quality 

B,  CI.     .  sawing  quality 

C,  Check  spacing  of 
rafters  in  relation 
to  sheathing. 

D^  Check  horizontal 
line  of  roofing 
material . 
E,  Check  vertical  lines 
of  roofing  materials 


eck  to  see  in- 
directions were 
follpwed. 


C, 


Check  on  sloppiness 
of  the  painter. 
Check  on  speed  of 
the  pai  nt  e  r  r^--—^: — 
Check  on  the  qualit'^ 
of  the  paint  job. 


A,  Check  cleanliness 
of  equipment, 

B,  Check  tightness  of 
can  cover. 


MODULE  OF  INSTRUCTION 


Title  -    CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICU3TURAL      Code  -  01.0302-02 
STRUCTURES 


RESOURCE  MATERIALS 

•  Books:    Jones,  Raymond  P.,  Framing^  Sheathinj^  and  Insulation.  Albany,  Delmar 
Publishers,  196A  ^  228  pps.  .  . 

Portland  Cement  Association,  Concrete  Technology.  Albany, .  Delmar 
Publisher?.  1965  -  131  pps. 

Phipps,  Lloyd  J.,  Mechanics  in  Agriculture. Danvllle>  The  Interstate 
i'rinters  and  Publishers,  1967      808  pps. 

r  •     ■  "  iv.  .  ■ 

Lytle,  Esmay,  and  Muehling,  F^rm  Bui Ider ' s  Handbook .  Fatmington,  Michigan. 
Structures  Publishing  Co, ,  1969  -  206  pps. 

Dalzell  and  Townsend,  Concrete  Bloyk  Cor^struction.  Chicago, 
American  Technical  Society,  9th  Printing,  1966  -  216  ppgs. 

Foss,  Edward  W. ,  Construction  and  Mai nt(^ nance  for  Farm  and  Home , 
New  York  -  John  Wiley  and  Sons,  Publishers,  1969  -  373  pps. 

Mix,  Floyd  M.,  Practical  Carpentry,  Homewood,  111.  The  Goodheart-Willcox 
Co.,  Inc.  Publishers'i  1963  -  448  pps. 

(There  is  a  newer  edition  of  this  book) 

Bulletins** 

Use  of  Concrete  on  the  Farm  #2203* USDA  1965 

Recommended  Practices  for  Laying  Concrete  Block,  Portland  Cement  Assoc. 
Ready  Mixed  Concrete  for  the  Farm,  Portland  Cement  Assoc. 
Building  Better  Farm  Homes  with  Concrete,  Portland  Cement  Assoc. 


Audiovisual St  * 

Overhead  Transparencies,  3M,  Ed,  Services,  Box  3100,  St,  Paul,  Minn.  55101 
Vocational  No.  lO',  Housa  Framing  #1 
Vocational  No.  11',  House  Framing  #2 
Vocational  No.  12,  Roof  Framing 
Vocational  No.  2l,  Carpentry,  Interior  Trim 
Vocational  No.  22,  Carpentry,  Exterior  Trio 

Tool  Chart,  Benson  Publishers,  Box  445,  Benson,  North  Carolina 

.    ABC»s  of  Concrete  Masonry  Construction,  10  m^n.  movie,  Iowa  State  Univ. 
.Visual  Instructional  Services 


MODULE  OF  INSTRUCTION 


Title  ~    CONSTRUCTION  AND  IMPROVEMENT  OF  AGRICULTURAL       ^ode  -  01,0302-02 
STRUCTURES 


RESOUKCK  MATEK1A1.S 


Audiovisual s  (continued) 

Quality  Ready  Mixed  Concrete,  3lh  min.  movie,  Portland  Cement  Assoc, 

Suggested  Plans  - 

Agr..  Engineering  Extension  Bulletin  851-0 
Description  and  Price  List  of  Plans  for  Cabins,  Campground  Shelter 
Greenhouses,  Recreational  Facilities,  Storage  Sheds,  and  Misc, 
Items 

Riley  -  Robb  Hall,  Cornell  University,     Ithaca,  N.Y,  1A850 

Agr.  Engineering  Extension  Bulletin  851 -M 
Description  and  Price  List  of  Plans  for  Farm  Shops,  Machinery 
Storages, •  Garages  and  Utility  Buildings 
Same  address  as  above 
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MODULE  OF  INSTRUCTION 


Tide  -     SHOP  MANAGEMENT  AND  EQUIPMENT  UTILIZATION  ^^dc  -  01.0305-01 

..U;:S(:i<lP1l0N: 

This  module  endeavors  to  orient  the  students  to  the  pattern  that  they  will 
follow  throughout  the  year.     I£  this  is  well  done,  the  intere-t  of  the  student 
is  aroused  and  motivated  to  become  all  he  is  capable  of  being.     He  will  be 
introduced  to  the  safe  and  proper  use  of  power  and  hand  tools  in  the  shop. 
He  will  e.lso  learn  to  properly  care  for  and  maintain  these  tools  as  well  as 
their  proper  identity.    This  will  include  proper  storage,  accounting  and 
maintenance  of  tools,  supplies  and  materials,  parts  and  other  pieces  of  shop 
equipment . 

The  shop  management  taught  can  aid  in  starting  good  work  habits  and  provide  a 
basis  for  using  the  discipline  of  work  as  a  part  of  a  group  without  interference 
from  others  and  without  interfering  with  the  progress  of  others. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT 

1.  Organizing  and  maintaining  the  shop 

2.  Shop  safety 

--3.    Tools  and  equipment 

4.  Materials  and  supplies 

5.  Work  routine  and  discipline 


Time 

Allocations 

Class 

Other 

2 

3 

1 

3 

3 

5 

2 

4 

2 

5 

10 

20 

Revised  June,  197^ 
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MODULE  OF  INSTRUCTION 
Title  .    SHOP  MANAGEKCNT  AND  EQUIPMENT  ITTILIZATION        code  -  01.0305^01 

OBJECTIVES  to  bo  obtained; 
The  student  will  be  able  to; 

1.  Record  notes  about  shop  layout,  instruction,  and  location  of  equipment 
and  supplies. 

2.  Verbally  state  the  code  of  conduct  required  of  students  in  the  shop  situation. 

3.  Record  notes  and  bring  supplies  with  regard  to  clothing,  notebook,  and  duties 
in  the  shop. 

4.  Demonstrate  ability  to  perforr.  assigned  shop  duty  as  outlined  by  the  instructor. 

5.  Explain  the  term  shop  safety  and  relate  any  incident  that  yo,;  may  have  been 
acquainted  with. 

6.  State  the  rules  of  safety  for  the  shop,  tools  and  equipment. 

7.  Replace  any  tool  in  the  shop  to  its  proper  location. 

8.  Identify  each  tool  used  in  the  shop  and  describe  a  correct  use. 

9.  inspect  and  operate  the  equipment  used  in  the  mechanics  shop. 

10.  Identify  and  proper ly'store  the  various  materials  and  supplies  used  in  the  shop 

11      Demonstrate  the  competencies  and  skills  necessary  to  successfully  perform  shop 
assignments  following  recognized  shop  procedures  in  a  manner  whxch  exh.bxts 
personal  confidence    and  promotes  trustworthiness. 


T 


01.0305-01 

SHOP  MANAGEMENT  AND  EQUimENT  UTILIZATION 


A  G  R  I  C  U  L  T  U 


OBJECTIVES  BY  UNIT 


Unit  1  -  Organizing  and  maintaining 

the  shop 
Objective  1 

Record  notes  about  shop  layout, 
instruction,  and  location  of 
equipment  and  supplies 


CONTENT 


Orientation  j 
Call  group  to  order  in  classroom  ; 
.  introduce  self  as  instructor  ' 
.  write  name  on  chalkboard  for  correct  spelling 
.  use  temporary  list  ( pre-registration)  for 
roll  call  of  students 

.  Scope  of  the  course 
.  describe  course 
.  indicate  trade  area  covered 
.  distribute  brochures  of  course 

identify  successful  individuals  in  this 

field  of  work 

.  Shop. tour 

,  identify  various  areas  of  shop 
briefly  describe  use  of  the  various  equipment 


■  I 

\ 


EDUCATION 

Module  .  _  SHOP  MANAffi^l^.?^^  UTILIZATION 


TEACHWG  W?rHOD 


STUDBBT  APPLICATION  ACTIVITY 


EVALOATIOH  PROCEDimES 


Through  a  well-plannedr A 
orientation  procedure,! 
the  instructor  can 
explain  his  program 
to  the  students  and 
thus  "seir*  his  course 


This  is  a  *^get- 
acquainted"  period 
so  the  instructor  gets 
to  know  the  students 
and  the  students  get 
to  know  the  instructor 


C. 


Give  a  brief  statement  D. 
outlining  the  trade 
area  which  is  involved 
with  the  program  of 
instruction . 


Name  some  of  the  very 
successful  individuals 
in  the  field  of  your 
course,  former  studentd, 
or  others  before  your 
time  that  student?  can 
relate  to  as  future 
persons • 


Start  developing  a  notebook  '^A 
from  materials  and  informa-  I 
tion  provided  by  che  instructoij. 

Include  one  or  two  pages  of 
regular  note  paper  on  which 
notes  are  made  of  information 
that  the  instructor  does  not 
include  in  handouts. 

Make  a  sketch  of  the  shop  and 
identify  the  various  areas  in 
which  he  will  be  working. 

List  the  naries  of  those  people 
that  are  identified  by  the 
instructor  as  successful  in 
the  occupational  field  of 
study. 


Fill  out  a  questionnaire 
which  requests  the  name 
of  the  instructor,  a 
description  of  the  course 
and  a  diagram  of  the  shop 
area  with  location  of 
major  equipment. 
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AGRICULTU 


OBJECTIVES  BY  UNIT 


Obiective    2  ^        ^  ^ 

Verbally  state  the  code  of  conduct 
required  of  students  in  the  shop 
situation. 

Objective    3  , 
Record  notes  and  bring  supplies 
with  regard  to  clothing.,  notebook, 
and  duties  in  the  shop. 


CONTENT 


Shop  conduct 

Rules  in  regard  to  the  following: 
.  horseplay  •  shouting 

.  loud  talking  •  loafing 

.  tardiness  -  chewing 

.  attendance 

.  Operation  of  equipment  only  after  given 
proper  instructions. 

C,  Procedures 

.  Type  of  work  clothes 

Notebook  to  be  maintained 
Briefly  mention  shop  duties 

Other  routines 

Recording  absence  and  tardiness 
.  Class  dismissal 
.  Daily  work  assignments 

Student  progress  (marking) 
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Moaole       SHOP  MANAGEMENT  AND  EpU|PMHN7  UTTUZATTON 


Q1>Q5Q5-Q1 


TEACHING  UmOJ) 

STUDBiT  APPLICATIOK  ACTIVITy^ 

EVALUATION  PROCEDURES 

E.  At  the  close  of  this 
introductory  presen- 
tation, the  instructor 
should  take  time  to 
tour  the  shop  and 
briefly  identify  equip 
ment,  etc.,  that  will 
possibly  motivate 
some  students  to  set 

a  goal* 

F.  Students  have  a  right 
to  know  exactly  what 
is  expected  of  them. 
You,  as  the  instructor 
must  decide  the  con- 
duct that  will  be 
acceptable;  explain 
this  to  them  and 
enforce  your  rules  and 
regulations, 

G.  Discuss  the  type  of 
clothing  and  the  methoc 
of  obtaining  and  care 
of  such  for  your  shop. 

H.  Show  the  notebook 

(use  a  former  students) 
that  is  to  be  main- 
tained by  the  student. 

I.  Explain  school  policy 
in  relation  to  marking, 
absences ,  dismissal , 
etc.,  using  your 
Teacher *s  Handbook, 

E.  Review  the  information  pro- 
vided by  the  instructor  and 
become  familiar  with  the 
rules  of  conduct  he  is  expected 
to  follow, 

F.  Make  arrangements  for  obtaining 
the  necessary  work  clothes, 
notebook  etc.,  that  will  be 
needed  for  the  program. 

G.  Report  any  lack  of  xinder- 
standing  to  the  instructor 
immediately  for  his  help. 

B.  Verbally  state  the  rules 
of  conduct  to  the  instruc 
tor  when  asked. 

C.  Record  the  provision  o£ 
those  items  required  o£ 
the  student  in  the  class 
register  or  his  personal 
folder. 

391 

7 


ERIC 


Objective  4 


Demonstrate  ability  to  | 
perform  assigned  shop  . 
duty  as  outlined  by  the  i 


instructor. 


Student  personnel  duties. 
Shop  superintendent 
Assistant  superintendent 
.    Tool  foreman 
,    Tool  clerk 
.    Bench  foreman 

Maintenance  man 
[    Welding  supervisor 
,    Materials  supervisor 
,    Safety  man 
.    Machine  foreman 
,    Jack  foreman 
,  Sweepers 
,  Substitutes 

Housekeeping  in  the  shop. 
,  Neatness 

reference  manuals 
shop  furniture 
safety  cans 
fire  extinguishers 
storage  room 
bulletin  board 

Cleanliness. 
.    Shop  clean-up 
,  Wash-up 
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TEACHIHG  R?rHOD 


It  is  absolutely  a. 
neceissary  and  desir- 
able that  an  instruc- 
tor develop  and  operatij 
a  student  personnel 
system.    The  purpose 
of  such  a  system  is 
to  give  students  an  b. 
opportunity  to  experi 
ence  responsibility, 
and  to  assist  the 
instructor  in  main- 
taining a  clean  and 
orderly  shop. 


All  students  should  be 
given  the  experience 
of  holding  all  posi- 
tions included  in  the 
personnel  system.  Do 
not  reserve  such 
positions  as  shop 
superintendent  for  the 
most  capable  students, 
rotate  jobs  every  two 
weeks  and  make  the  job 
assignments  meaningful. 

E2camgles^  of  duties  and 
method  of  assignment 
or  rotation  are 
included  at  the  con- 
clusion of  this  module 


D.  "Housekeeping  is  a 

necessary  chore  and  it 
will  pay  off  in  fewer 
discipline  problems, 
fewer  accidents,  and 
reduce  fatigue  for  you. 

£      Reference  materials  are 
hard  to  come  by  and 
should  be  arranged  for 
your  students  acces- 
sibility and  usefulness 


STUDENT  APPUCATIOH  ACTIVITY 

Study  the  list  of  duties  that 
will  be  the  students'  respon- 
sibility and  check  with  the 
instructor  for  any  further 
clarification  of  the  duty 
assigned  if  necessary. 

Upon  rotation  at  the  end  of  a 
two  week  period  recheck  the 
new  duty  assigned  and  become 
familiar  with  the  responsi- 
bilities. 

Observe  demonstrations  and 
listen  to  instructions  given 
by  the  instructor  of  how  the 
various  jobs  or  duties  are  to 
be  carried  out. 
  Ask  Questions 


EVALUATION  PROCEDURES 

Check  the  performance  of 
the  student  during  the 
period  of  assignment  \^ 
of  his  responsibilities 
and  record  the  degree  of 
proficiency  in  class 
register  or  personnel 
folder. 


—  i 


Become  a  proficient  worker  and 
endeavor  to  do  your  job  just 
a  little,  better  each  time  you 
repeat  a  particular  task. 

Keep  your  work  area  and  tools 
clean  and  then  clean  your- 
self before  leaving  the  shop. 
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Unit  2  -  Shop  Safety 
Objective  5 

Explain  the  term  shop 
safety  and  relate  any 
incident  that  you  may 
have  been  acquainted  with 


History. 
.    The  uncovered  era 
: '  The  poster  program 
.    The  bird-cage  era 
.    The  education  program 

Attitudes  and  knowledge. 

.    Living  safely 
*    .    Thinking  safely 

.    Working  safely 
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EDUCAT.rOM 

01.0505-01 

■  Module      SHOP-  MANAGEI^X~AND..,£QUIPMENT-  IJTJtia/^TlQN  ;  •  —    '         ~    !  ^ 


TEACEtKG  M?rHOD 

STUDKHT  APPUCATIOB  ACTIVITIC 

EVALUATIOB  PROCEDURES 

F.     The  day  of  the  care- 
less worker  has  gone 
for  industry  today  is 
looking  for  trained 
workers  to  meet  the 
modern  trend  toward  a 
good  economy. 

  A  good  mechanic 

is  a  clean 
mechanic   

A      The  list  of  suHSested 
ways  of  teaching 
safety: 

.    Detail  the  history 
mk              of  safety  as  out- 
^               lined  in  the  publi- 
cation '^School  r>]iop 
Management^'  gv'd li- 
able from  ti.v. 
State  Education 
Department,  Albany. 
Appoint  a  student 
safety  committee 

A.  Review  all  the  information  that 
is  available  on  safety  and 
obtain  any  article,  etc.,  that 
you  come  across  for  your  use 
in  class  discussions  about 
safety. 

B.  Be  a  participant  where  safety 
is •concerned . 

A.  Student  should  write  a 
description  of  safety 
in  his  own  words  and 
explain  any  accidents  or 
\       unsafe  acts  he  has  been 
J       acquainted  with  by 
j  experienceT 

.    Make  a  shop  safety  j 

survey 
,    Discuss  safety 

hazards 
.    List  power  tool 

precautions 
.    Explain  safety  rulei 

for  all  equipment 
.    Use  safety  tests 
.    Discuss  fire  drill 

procedure 
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0BJECTCIVE8  ITX  UBIT 

 ,   — ~            r "  TT^ 

cohtjSST                       '  .v:l 

Objective  6 

State  the  rules  ox  satety 
for  the  shop,  tool  and 
equipment . 

"  I'* 

A.   Procedures.                         .  j 
,    Proper  work  clothing  - 
Rules  for  use  of  hand  tools  1 
,    Rules  for  power  tools                             ^  j 
,    Student  safety  coimniJ:tees                                       "  j 
.    Daily  safety  check  s'heet  -i 
.    Shop  safety  contest 

Unit  3  -  Tools  and  equipment 
Objective  7 

Replace  any  tool  used  in 
the  shop  and  describe  a 
correct  use. 


Prevention  of  tool  losses 
.    Method  of  control 

silhouetfte  tool  boards 
properly  arranged  cabinets 
self-counting  racks 
individual  assigned  tool  chests 
tool  rooms  with  clerk 
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TEACHING  MTTHOD 


STUDEBT  APPUCATIOH  ACTIVITY 


A.     What  you  as  the 

instructor  do  is  often 
more  important  than 
what  you  say. 

Set  the  example  - 
never  shorten  and 
break  your  rules 
set  forth. 
Be  alert  -  stay  in 
the  shop,  and  when 
necessary  to  leave, 
take  the  proper 
precautions. 
.     Know  school  policy  ■ 
find  out  the  regu 
lations,  memorize 
them  and  do  the 
right  thing  quickly 


Learn  the  locr 
safety  equi: 
etc. ,  that 


.1  t' 


p. 


Support  every  el fort  made  in 
regard  to  safety  whether  you 
are  just  a  member  of  the  class, 
on  the  safety  committee,  or 
assigned  the  safety  man's 
responsibility. 


Most  instructors  with 
an  overall  shop  con- 
sciousness have  less 
tool  and  equipment 
difficulty.  Such 
instructors  have 
trained  themselves  to 
watch  for  misuse  of 
tools 

  Neglect  of  the 

little  problems 
creates  the  big 
problem   

The  experienced  instruc 
tor  can  testify  that 
tools  are  not  lost 
when  an  effective  tool 
checking  plan^  is 
rigidly  enforced  and 
students  are  given  to 
understand  that  the 
loss  of  tools  will'  not 
be  tolerated. 


EVALUATION  PROCEDURES 


Each  student  should  be 
able  to  state  a  rule  of 
safety  orally  whenever 
asked  throughout  the 
duration  of  the  shop 
program. 


Every  student  must  assist  in 
accounting  for  the  tools  in 
the  shop  by  returning  any  tool 
he  uses  or  finds  loose  on  the 
benches  or  equipment  and 
floor. 

Tlie  student  should  become 
very  familiar  with  the  method 
of  storage  and/or  location 
system. 


Performance  tests  can  be 
used  for  checking  the 
student's  ability  to 
locate  or  replace  tools 
by  giving  him  a  group  to 
replace  or  a  list  of  tool 
to  use . 
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Objective  8 


Identify  each  tool  used 
in  the  shop  and  describe 
a  correct  use. 


A.   Tool  use,  care  and  value. 
Tool  identification 

.    various  methods        learning  the  identity 
of  tools 

proper  use  of  toos 

Storages  of  tools 
cleaned 
j  .  repaired 


Value  oi-  tools 
inventory 
cost 


B.  Shop  equipment 


i 


Arrangement 
planning 
work  sjpace 
accident  prevention 
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TEACHING  WmiOD 


STUDERT  APPLICATIOH  ACTIVITY 


A.  Tools  should  be  asked 
for  by  the  proper 
name  and  size. 
Similar  tools  might  be 
grouped  together. 
Students  will  have  to 
-  learn  to  ask  for  the 
proper  tool. 

B.  There  are  many  useful 
materials  available 
for  teaching  identi- 
fication of  tools. 
These  are  the  picture-, 
cards  from  Interstate 
Publishers,  Manual 
With  a  Picture  section 
from  the  California 
State  Polytechnic 
College,  FOS  General 
with  Chapter  1  Shop 
Tools  from  John 
Deere  Company. 

C.  Proper  use  of  tools 
may  be  enhanced 
greatly  by  a  list  of 
shop  tool  rules  and  by 
use  of  booklets  and 
movies,  such  as  the 
ABC's  of  Handtools  fron 
the  General  Motors 
Corporation,  Detroit, 
Michigan. 

D.    Power  tool  operation 
and  use  booklets  are 
available  from  the 
Sears,  Roebuck,  § 
Company- 


The  student  should  observe 
and/or  study  whatever  method 
the  instructor  uses  for 
ter        g  the  identification 

o 

'       r       ass  he  may  obtain 
catt*^  ;tis  or  ask  mechanics  the 
various  tool  names  that  he 
sees  being  used. 

He  should  strive  not  to  be 
a  '^Primitive  Pete"  of 
Walt  Disney  fame. 


EVALUATION  PROCEDURES 


Test  the  student  by 
placing  a  group  of  at 
least  20  tools  to  be 
used  by  the  student,  on 
the  bench  areas  and  have 
each  one  write  the  name 
of  the  tools  according 
to  the  number  given  the 
tool- 
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■  — r 

OBJECriVES  i«  uaiT  1 

—  —  —  —  "T^ 

A.    Maintenance  o£  equipment 
Lubrication 

Inspect  and  operate  the  j 
equipment  used  in  the  j 
mechanics  shop.  i 

.  Testing 
.  Safety 

.    Daily  inispection 
.  Operating 

.    Cleaning,  inspect  inn.  and  storing 

I 
< 

■ 
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TEACHING  M?rHOD 


A.    Students  can  be 

assigned  the  task  of 
routine  maintenance, 
you  the,>iastructor, 
cannot  assign  away  the 
responsibility  which 
is  yours. 

B*    Periodically,  at  no 
more  than  one  month 
intervals,  the  instruc- 
tors should  personally 

■    ^vinspect  all  equipment 
in  the  shop  for  those 
items  listed,  under 
content. 

C     Manufacturer's  manuals 
should  be  kept  on  file 
for  all  equipment  andx 
students  assigned  th^'^ 
responsibility  of 
checking  these  to  be 
able  to  perform  the 
require  maintenance. 


STUDEHT  APPLICATION  ACTIVITY 


A,  Study  the  manufacturer's  manual 
provided,  perform  the  main- 
tenance of  th    item  of 
equipment  assj.gned. 

Br.  Be  alert  to  any  malfunction 
or  unsafe  piece  of  equipment 
during  operation,  inspection 
or  cleaning. 


BVA.UJATION  PROCEDURES 


Check  the  students  work 
after  he  has  performed 
the  maintenance  assign- 
ment and  record  the 
degxoe  of  proficiency 
in  class  register  or 
personal  folder. 
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ACJRICULTU 


OBJECIITVES  m  UHIT 


U-rat  A  -  Materials  and  supplies 
Objective    10  | 

To  identify  and  puperly  | 
store  the  various  | 
materials  and  supplies 
used  in  the  shop. 


COBTEHT 


Management  control. 
.  Supplies 
,  selection 
.  cost 
,  storage 

Identification 
.    trade  name 
.  inventory 
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TEACETNG  M^OD 


A.  An  adequate  supply  of 
materials  for  use  in 
the  shop  is  highly 
desirable  for  effi- 
cient ^teaching.  These 
materials  should  be 
available  to  the 
student  in  limited 
quantities  in  such  a 
manner  that  they  can 
complete  their  assign 

-  ments  with  a  minimum 
of  supervision. 

B.  The  student  should^^e 
taught  the  propem-ame 
or  identification  ccf 
supply  items  and 
materials.    This  can 
be  doae  with  materials 
obtained  from  the 
sources  listed  pre- 
viously for  tools. 


8TUDK8T  APELICSATIOH  ACTIVITY 
^ — ^  • —  


Students  will  be  using 
materials  and  supplies  so  they 
sl.ould  learn  to  select  the 
items,  cost  price  them,  and 
store  in  the  place  provided. 

Many  items  the  trade  will 
have  to  be  learned  ard 
especially  for  inventory 
purposes . 


xWALOATION  PROCEDURES 


Many  supply  and/or 
material  items  can  be 
identified  and  test 
the  students  with  a 
similar  test  as  that 
used  for  tools  listed 
previously. 
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A  G  R  1  C  U  L  T  U  R 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  5  -  Work  routines  and 

discipline 
Objective  11 

The  student  will  demonstrate 
competencies  and  skiiLs  necessary 
I  to  successfiauLly  perform ::shop  , 
assignments  following  recognized 
shop  procedures  in  a  manner  which 
exhibits  personal  -confidence  and 
promotes  trustworthiaess. 


A.  Habit  ^ 

.  Prepare  to.  do  the  work 

,  involves  customer  relations 
.  Start  the  work 

•  shows  reputaclou  of  organj. -nation 
.  Obtain  repair  p^rts 

.  includes  technical  knowledge 
„  Assemble  the  project 

.  proceed  in  a  workman  like  manner 

.  stress  manipulative  skills 

.Clean-up 

,  work  completed 

B:.  Purpose  of  discipline 

.  Individual's  time  profitable 
.Study  progress 

C  Rules  and  regulations 
.  Need 
.  safety 
.  orderliness 
.  conduct 

D;  ^udent  interest 

•  Course  of  study  and  projects 
.  gives  value 
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A.  The  student  must  be 
made  aware  of  the 
value  of  good  work 
habits.    He  must 
realize  that  only  he 
can  develop  these 
habits  in  himself. 

B.  The  work  habit-S  neces- 
sary for  the  indi- 
vidual shop  or  occupa- 
tional area  will  have 
to  be  considered 
carefully  by  you  the 
instructor.     Tt  is 
necessary  for  you  'ta^'" 

.   teach  and  remind  the 
students  of  these 
desired  habits. 

C.  An  ins-tructor  can 
evaluate  his  om 
teaching  in  terms  of 
developing  good  work 
habits  and  set  a  high 
standard  for  his 
students  in  an  effort 
to  have  them  acquire 
these  desirable  habits 

D.  It  is  apparent  that 
each  and  every  job  can 
be  broken  do\r.\  to  the 
five  areas  listed 
under  content* 


Discipline,  in  the 
meaning  of  control  oi 
obedience  to  given 
standards is  impprtan 
to  all  shop  or  class 
groups.     The  handling 
of  discipline  varies 
greatly  from  instructo 
to  instructor,  but 
there  arc  some  tried 
theories  and  practices 
that  are  usable  in  mos 
cases^  5c£jreferences 
listed. 


STUDENT  APPLICATION  ACTIVITy 


The  student  should  list  the 
points  set  down  under  the 
conlont  for  tins  unit  and 
strive  to  folK^w  this  method 
in  every  job  he  does » 

Through  continued  practice 
they  will  automatically  d:o  thi 
and  wiU  become  a  dependic^ble 
workman.,  sure  of  his  abiilliity, 
and  more  valuable  to  his 
future  employer. 

The  student  will  have  tm 
develop  some  self-discipline 
during  his  experience  in  the 
shop  situation 

The  student  will  .be  making 
changes  and  adjustments 
as.  he  performs  the  various 
tasks  assigned  especially 
where  he  is  allowed  to  move 
about  and  be  on  his  own. 


EVALUATION  PROCEDURES 


A  check  of  the  students' 
performance  on  a  joh 
can  be  ev  aluated  b-r**-- 
by  personal  observa  ;. 

the  instructor  com- 
pared with  the  points 
listed  under  content . 

Evaluation  of  the 
students  adjustment 
.  to  his  new  way  of  life 
in  the  shop  can  only 
be  determined  by  how 
he  functions  with  other 
students  and  the 
instructor. 

The  degree  of  which - 
should  be  recorcfed  in 
the  class  register  or 
his  personnel  folder. 
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i-  HnAile  :   .o.HnP  f^ANAnEMENT  ftNP  f,""TPMENT  IITTI.TZATIQN 


01,0305-01 


1JEACBIH6JIETB0D 


STODBHT  APPLICATIOH  ACTIVITI 


EVALUATION  PROCEDURES 


F.    A  few  basic  regula- 
tions are  necessary  in 
any  shop.    First,  ther^ 
are  the  rules  covering 
safety  and  orderly 
routines  of  shop 
management  that,  need 
to  be  enforced.  If 
they  axe  described 
clearliy  to  the  group, 
and  tite.  need  for  them 
points  out,  they  will 
usually  be  accepted 
without  question, 
.and  observed  reasonabl 
*  well  from  the  bejginnin 
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TRADE  SKILLS  TRADE  KNOWLEDGE 

AN  D 

DESlRAEf-LE  WORK  HABITS 

WANTED  BY  ALL  EMPLOYERS^: 


4  J  8 


Prepaa^ed  by  njernbers  of  the  stai- 
of  Puriwoody  .lu^.lustirial  liistj.  tu*^. 
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SHOP  PERSONNEL  DUTIES 


Shop  Superintendent 

Checks  attendance,  student  work  clothas,  and  assigns  substitutes  to  duties 
not  covered.    He  aids  the  Instructor  in  provlc^ing  students  with  assistance, 
materials  or'  special  tools  where  necessary.    He  gives  the  signal  and  oversees 
the  clean-up  and  reports  to  the  instructor. 

Assistant  Superintendent 

Assists  the  Superintendent  where  necessary  and  acts  for  him  in  his  absence. 
His  one  responsibility  during  the  afternoon  session  is  attendance  card  pick-up. 

Tool  Foreman 

Checks  for  and  replaces  tools  to  their  proper  location,  inspects  tool  chests 
and/or  cabinets  for  dirty  or  defective  tools.    Locates  missing  or  new  tools 
where  they  will  be  of  more  usefulness  to  entire  group.    Reports  any  broken, 
damaged,  and  lost  tools  to  the  instructor.  ...  , 

Too:|.  Clerk 

Ansist  the  foreman  by  checking  open  tool  panels  and  replacing  all  tools 
especiaily  the  small  engine  bench  tools  and  also  the  welding  bench  tools.   

Bench  Foreman 

Checks,  clears  and/or  cleans  all  bench  tops  not  taken  care  of  by  individual 
student  worker.     Replaces  and  orgartizes  reference  manuals  on  library  shelves. 

Maintenance  Man 

Performs  minor  repairs,  parts  or  supply  storage,  also  maintenance  to  shop 
equipment  or  vehicles  as  assigned  by  the  instructor. 

Welding  Supervisor 

Checks  the  welding  area  for  needed  clean-up  and  performs,  that  necessary. 
Checks  equipment  for  proper  storage  such  as:    machines  in  proper  place,  cables 
hung  in  orderly  manner,  hand  and  head  shields  stored  on  rack  orderly,  gloves 
also  neat  and  orderly  ^n  rack,  electrode  supply  stored  orderly  and  containers 
opened  as  necessary. 

Materials  Supervisor 

Checks  stock  of  large  materials  for  proper  storage  and  orderliness  such  as: 
steel  and  ^i^e,  lumber  and  new  machinery  brought  in  for  assembly.     Other  supply 
,  i^ems  such  as  Cleaning  clothes,  floor  sweeping  compounds,  bolt  stock,  etc.  must 
be  cared  for  and  inspected  weekly. 
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SHOP  PERSONNEL  .DUTIES  CONTD 


Reports  any  unsafe  conditions  and  unsafe^acts  ^^^^^y,,     etc.  which 

eliminates  such'hazards  as  l\^^^%yJ'°Z  J^^^^^^^^^^ 

he  rec:6ni^es  as  ^eing  trouble  spot  • ^^He^w^         ^^^^^  ^^^^  ^,,,,,3         .n  the 

Se?n:;sr:-^-" ~ 

^^^e^liS^-^^-  ;   dirt    etc.  and/or  wipes 

rh.cks  all  major  machines,  brush  clean  °f  f  ganders,  drill  press, 

.        f  water    oil  or  grease  from  items  such    as .    benc^  S  ^    n^achlne,  dynamometer, 

 '   , V,    Vack  stands  and/dr-blocking--;:^ 


-Tflnk_Fo  reman 


Locates  and  scores  -^^  r;;"  ^  ^r  grease; keeps  all  sucn  a.--- 
^^.r-l^  :^/ii:;s:".  .Au..on  ...sins  ,o  ..e 

instructor. 

Sueecets  that  section  o£  the  shop 

S„eeps  the  co.pUte  open  f„=l^„  ?W.proper  recsptacle,  ricks 

so  deSrated  a"^^^i;P»-J,°    r.ve  h  en^'d^oU  snSJsslng  which  s„  useable 
rndrort":n°Jnrtrsole  ^hme  o.  e,ulp»ent    In  the  shop. 

"^.s  .h.  o.  students  who  at,  absent  as  assigned  b,  the  Sh.p  Supetlnt.n- 


dent  or  Instructor. 
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Period  of  Responsibility 


SCHEDULE  / 
.     Time  Periods   ■  ^  / 

MAMPC                                                                   /  > 

/ 
/ 

/ 

/ 

/ 
/ 

^  y 
/ 

7 

/ 

/ 

/..J 

■ 

/  / 
'  / 

1 

10 

9 

8 

7 

6 

5 

■ 

• 

$  • 

3 

2 

1 

10 

9 

8 

5 

:-A. 

3 

2 

1 

10 

9 

6 

5 

3 

2 

1 

10 

^»  --Wl,..!'.-.- 

• 

7 

6 

5 

3 

2 

1 

8 

7 

6 

5 

3 

2 

9 

8 

7 

6 

5 

3 

,10 

9 

8 

■  7 

6 

5 

1.  Shop  Supt. 

2.  Asst.  Supt, 

3.  Tool  Foreman 

4.  Bench  Foreman 
5r ' MHntenance  Man 

6.  Substitute 

7.  Sweeper  A 

8.  Sweeper  B 

9.  Sweeper  C 
10,  Sweeper  D 
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MODULE' OF  INSTRUCTION 
Title  -    SHOP  MANAGEMENT  AND  EQUIPMENT  UTILIZATION  Code  -  01.0305-01 

RESOURCE  MATERIALS 
Books  -  - 

Teacher  references:  v 

1)    Teaching  Vocational  Agriculture,    Garris,  McGraw  Hill  Book  Co. 
New  York,  N.Y.         ■  . 

-    2)    The  Instructor  and  His  J<^b.    Rose.    American  Technical  Society. 
Chicago,  111. 

3)  School  Shop  Management.    The  State  Education  Department. 

Albany,  N.Y. 

4)  Form  Shop  Skills.    Sampson,  Mowery,  Kugles.    American  Technical 

Society.    Chicago,  111. 

5)  Shop  Safety  Education*   The  State  Education  Department. 

Albany,  N.  Y.  . 

Student  references: 

1)  Shopwork  on  the  Farm,    vfones.    McGraw  Hill  Book  Co.- 

2)  Tool  and  Hardware  Identification  Manual.    California  State 

Polytechnic  College. 

 3Y-^.~-FQS^Manual^.^--.General.>.,.^Jpj^^^^  >    ^ ^ '  


Audiovisuals  - 

PniTn::   ABC's  of  Hand  Tools.    General  Motors.    Detroit,  Mich. 

Use  and  fare  of  Handtools.    Purdue  University;    Lafayette,  Ind. 
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MODULE  OF  INSTRUCTION 


Title  -     BASIC  AGRICULTURAL  WELDING  Code  -  01.O30S--02 

RESOURCE  MATER1A1.S 
Bulletins  -  . 

^328    Selection  of  Welding  Equipment.    Fred  G.  Lechner.    Cornell  University. 
#345    Selection  of  Filler  Metals.    Fred  G.  Lechner.    Cornell  University. 
VAS-3004    Arc  Welding.     IMS  University  of  111. 

VAS-3001    Using  the  Oxy-Acetylene  Flame.     IMS  University  of  111. 
Periodicals  - 

Stabilizer.    Lincoln  Electric  Company.    Cleveland,  Ohio. 
Distributor  Progress.     Linde,  Union  Carbide  Company.    New  York,  N.Y. 
Welding  in  Your  Enterprise.    Eutectic  Corporation.    Flushing,  N.Y. 

Audiovisuals  -  Filmstrips 

Learning. Arc  Welding  Skills.  #1,  n,  #5.    Ja^nes  F.  Lincoln  Welding 
Foundation.    Cleveland,  Ohio. 

Arc  Welding  Series  125000.    McGraw  Hill  Book  Company.    New  York,  N.Y. 

Oxy-Acetylene  Equipment  -  Setting  up  the  Equipment  and  Lighting  the  Torch. 
 HfiXifnrnia  State  Pplytechnic  College.     San  Luis  Obsipo,  Calif.   ^ 


Movies 

Arc  Welding  Electrode  Selection.     24  min.  color.    Hobart  Bxo,s..  Troy,  Ohio. 

Welding  Corners  to  the  Farm.    24  min.  B^W.     Farm  Film  Foundation. 
Washington,  D.C. 

Foundamentals  of  Manual  Shielded  Arc  Welding.    40  min.  color.  Purdue 
University.     Lafayette,  Ind. 

The  Oxy-AcetylenR Flame  -  Master  of  Metals.  19  min.  color.  U.S.  Bureau  of 
.  Mines.     Pittsburg,  Penn. 
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MODULE  OF  INSTRUCTION 


Title  -     BASIC  -./GRICULTURAL  lsT:LDING 


Un^-  s.  Oi  .£305^02 


DKSCKIKI ION. 


Skills  wiiia  bt: 
equipment  '^al 
with  many  cor 
and  gas  weld 
horizontal  pc> 
all  activities 


f|p^  aloped  for  the  siinpie  welding  needed  or  or  in  the 

ip,  around  a  nurserj,  in  greenhouse  oper*  Or  iTi  connection 

vva-tion  activiti.es.    The  student  will  set^i^^ji  ^.t^^  (?pel"3.te  both  arc 

,^ad  will  gain  basic  proficiency  in  making  \  \h-^^  in  :5£se  ^^lat  arid 
^   ons-'   He  will  learn  and  use  safe  procedMynNS        prse^HE^tions  in 
This  module  will  pravide  the  foundation  i\r  Arth^  itistruction 


in  welding  ox  foT  individual  develcjnsment  for  those  who  m      d^a^^r  proUciency. 


MAJOR  DIVISIONS  OR  UWITS  OF  CONTENT 


1.  Arc  welding,  safety,  equipment  and  supplies 

Z..  Basic  procedures  and  patterns 

3.  Oxy-acetylene  equipment 

4.  Flat  position  welding' 


Tim^  /^jJoc^tions 
Cla^  Othejr 


2 
4 
5 

12^ 
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MODULE  OIF  INSTRUCTION 
Title  -    BAS^'t^'^UlMJ^  ^  WELDII^ 


Code  .  01.0305-^2 


OBJECTIVES  to  r'rtt 

The  st-udent  vd-11  3: 

1.  Define,  verfe^  y  QirUfi  written  .fo?m,  arc  welding  to  the  satisfact^xs'.  of  the 
instTuctor. 

2.  List  5  haz^'    ^'immii  to  arc  v»-elding. 

3.  List  2  safety  lC<I^..^4^«3s  to  use  in  correcting  e:^h  of  the  5  hazards  associated 
with^arc  wel/*:  ^ 

'  4.    Identify  3         ^r.  used.in  the  shop  by  size,  type  and  electrical  output. 

5.  Demonstrate        pi't^rcr- setup  of  welder  and  adjustment  of  amperage  .:for  a 
given  electrr>cl;e  ^ih^jsiaon. 

6.  Select  the  p:  .per  s=ze  of  electrode  to  be  used  for  welding  various  thickness 
of  metal  up  t  -  oti«>-ftalf  inch. 

7     Identify  sLbcz..  .des  by  AWS  classification  number  and  NEMA  color  code:  for 
^'  SSinf  mS;.^eel  uSng  a  wire  gauge  and  wall  charts  contao^xng  AWS  and 
NEMA  inforraa±di:i:ii« 

8.  Demonstrate-pir.-^.fer  handling  and  storage  of  weiddJig  electrodes.  , 

9.  Strike  an  axe  =nd  maintain  to  the  satisfaction  of  the  instructor. 

10.    Lay  a  high  qnalitr  ^b^d  which  would  indicate  correct  penetration  and 
minimum  amounts  oC imdfircuttSsag  or  overlapping. 

Ilr"Develop-skili^3srlng-high-S^^^   

oscillating  moiiiiiaiu- 

12.  Develop  skill  in  ia^-ing  beads  in  smooth,  even  layers  using  it  to  build 
up  worn  parts. 

13.  Demonstrate  the  safe  handling  of  oxy-acetylene  and  equipment . 

14.  Adjust  the  regulators,  torch  and  flame  properly  for  use  in  cutting  metal. 

15.  Answer  questions  :comreming  the  oxy-acetylene  process  particularly  as  it 
relates  to  ihsasic  -snaract eristics. 

16.  Cut  mild  steel  nsfeigrhand-cutting  torch  with  the  correct  speed  of  travel, 
tip  size  and  amoimt  of  gas  pressure. 
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MODULE  OF  INSTRUCTION 
Title  -     B^IC  AGRICULTURAL  «LDING  Code  ^  :il,030SHD2 


OBJECTIVES  to  bci  obtained: 
The  student  will  be  able  to: 

17.  An swesr  questions  about  cutting  different  metals  posed  xru  the  class. 

18.  Develop  skill  in  manipulating  the  electrode  for  makint  .is  -Strong :Sound 
fillet  weld. 

19.  Demonstrate  skill  in  welding  the  multiple  pass  in  prB5)er^:^equence  vrith 
required  strength. 

20.  Successfully,  join...  two  pieces  of  metal  together  in  a  b-.rtt  joinX  by  welding 
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Ifodtlle      BASIC  AGRICULTURAL  WELDING 


A  G  R  I  C  U  L  T  U  R  A  L 

.,91 1.^)305-02  


Unit  1 

Arc  welding:,  sai 
(equipment  and  sia^lies* 

Objective  fri 

The  studenr  will  verbally 
or  in  written  ^ona, 
define  arevweLdiing^  to 
the  satisfaction  of  the 
instructor. 


What  xx.  -arc  v^ISi:^? 
.    Joining  of  T.WG  pieces  of  metal 
.    .The  <:electrdn  arc 

Action  of  the  arc^ 

Arc  welding  circuit:. 
Control 

.    High  amperage  -  low  voltage 

Welder's  job, 
.     Select  size  and  type  of  rod 
.    Adjust  machine 
.    Joint  preparation 


Objective  #2 

The  student  will  list  5 
^haz ards  '  common  t o -  arc  -  ~ 
welding  after  an 
orienta1:ion  session:  and 
visual  •.examination  of 
shop  and  welding  area. 


A.    Hazards  mo^T  common  to  welximg;. 
.    Electric  shock 

.  proper^tslectrical  connections 

inspects  cables-and .coimectprs JEor  def e^^^ 

and  Teps-ir  or  replace 

•  wear  gcfiad  gloves 
.  avoid  Aiet  floors  or  ground 

Bums 

.  protecr  face  and  eyes 

•  wear  proper  clothing,  etc. 
.  if/ ear  good  gloves 

.  twist  sluck  electrode  free  bafore  removing 
shield  2nd  use  pliers  to  hold,  hot  electrode 
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:8  D  U  CMm  I  0  E 

-Modme   .IMCSIC  A(^.ICULTO^L  WpLDO^G 


01.0305-02 


A  ,  ..  Exp^in  and  demos- 
stwte  jusi:  with  iice 
cubss  -  raeJLt-rn.^  :srni 
theai.  :the  fessszdiim^  ^stecji 
joins  the  Xms:  ':pim^e^ 
into  one. 

B  ,    Use  two  piec«:s  a? 

parafin  and  Itssisr :*wdth 
the  flame  fruja.  a 
cantile  or  tnrrch, 
press  togetberr  raxl 
allow  to  cool  whiich 
forms  the  two  int.o 
one  solid  piece 

C  ,    Usii'\5  ithe  arc 
welder  and  an 
electrode,  adjust 
machine  ampeaiage  anid 
demonstrate  trhe  arc 
gagj  just  very  . close 
and  then  lorrg.. 


Discuss  uraihods  oiF 
care  aad  oinrspection 
of  elec:;  nJ^nal  connec- 
tions G^iwerlding 
machine  shop. 

Desionst^-^te 
pn^pisr  ts^s^necriffion  of 
head!  i^xxd'aisr 


STUDEHTIJUPITCCCATlCai  ACTlVITy 


Observe  de:3fr9f>nstfation  and  try 
out  the  scc.n^c^adures  shown  by 
the  insteirrtA)r. 


WrAXJJMHaS  PROCEDURES 


sbj-elds,.  xgisie^-±iie 
:n:epl;ace2[^n^  crS  lens.. 

Use  arc  we:kfi£nr:anid 
■el  e  ctr0223B  tr  ::  .  cnrt 
g  a  1  van  i  ser^^THKissI 
.5 h  oAv  in g  hxm  fxirims  ar e 
given  ofT:>. 


Inspecr  imachines  and  other 
equTj'miwai.1  for  possible  hazards 

Makp^  jik  Txst  of  possible 
_itt3-^^iBs  Tpcoce dure s  and  check 
EeHl-QW  smfents  understanding. 

Mtv:ise  daistructor  of  any 
hjsssaxdsH  and/or  defective 
ecpiipjneni:-. 

Cke&r'xii:^.  aid  cabinet  and 
Is2C#t±Dn  Sssr  supplies. 

'^vfeatv^  note  asE  location  of 
rSnre  ^.otssrttion  equipment. 


Write  the  definition  of 
the  arc  welding  process 
and  how  to  use  it  in  the 
repair  or  maintenance 
of  equipment. 


Check  the  list  against  the 
master. 
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A  a  R  I  C  tl  L  T  U  B  A  L 


BASIC  AGRICULTUtU^L  WELDING 


01,0305-02 


ORHKriJlVES  1«  OTIT 


Objective  ^^3 

The  student  will  list  2 
safety  procedures  to  use 
in  correcting  each  of  the 
5  hazards  associatad  with 
arc  welding-- 


COHTEffC 


A.  Radiantr-isnergy 

.  Eraxsct  eyes  before  striKing  arc  on  m^tal 
!  Che-i  head  and  face  shields  for  cracked  or 

broSven  lens 
.  In  c:23e  of  direct  flash,  treut  eyes  with 

^utyne  preparation 

B.  Gases  and  fumes 

.  \4srtilate  stop  properly  when  welding 
.  Special  precautions  when  welding  metals 

lumtaining  zxnc 
.  iCTced  ventilation  when  weiding  in  confined 

-axeas 

.  IDrink  sweet  ailk  to  overcome  nausea  resulting 
Es-om  welding  where  zinc  oxide  fumes  are  present 
Casfimstible  materials 

Clean  shop  welding  area  frequently 

.  ^^Ssver  weld  a^raEmd  uncovered  containers:  of 
Sammable  maScerials 

.  ^fe  guard  aannainers  -tro  be  welded  that  have 
contained  ccrabustible  :raaterials  by  steam,  carbon 
inrmoxide,  or  sther  proitective  methods 
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EDUCATION 

^     Module      BASIC  AGRICULTURAL  \VELDING   0I.Q30^-Q? 


TEACHIHG  METHOD 

STUDEHT  AEPLICATIOir  ACSCIVm 

EVALUAinON  PROCEDURES 

Inspect  shop  arc  and 
point  out  possible 
places  vdiere  fire  pro- 
tection measures  can 
be  improved. 

E.    Demonstrate  the  use 
of  the  exhaust  from  a 
gasoline  engine  for 
safeguarding    a  con- 
tainer before  welding. 

Demonstrate  and  dis- 
cuss first  aid  pro- 
cedures.    Show  where 
the  supplies  for 
f  irst  aid  treatment 
are  located. 

G-    Warn  them  to  never 
0^                xub  their  eyes  if 

they  get  foreign  pax- 
Tticles  in  them. 

H  -    Remind  the  studercds 
that  if  they  are 
careful  they  wilIL.:n:ot 
need  first  aid- 

Working  in  small  grou^js  -  put  on 
demonstraction  of  a  sa^:s^  .practice 
to  follow. 

I 

Check  each  students  list 
and/<Dr  oral  presentation  of 
the  safety  procedures  to 
use. 

i 

f 
1 

 .  

II                   ■  • 
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Module 


A  G  R  I  C  U  t  T  U  R  A  L 

01.0305-02  _^ 


oBJBcnvzs  m  ubxt 


Objective  #4 


COHTSRT 


The  student  will  identify 
3  welders  used  in  the 
shop  by  type,  size  and  | 
electrical  output.  { 

Objective  #5 

The  student  will  demon- 
strate the  proper  setup 
o£  weltfer  and  adjustment 
of^  amperage  for  a 
given  electrode  situation 

Objective  #6 

The  student  will  select 
the  pxroper  size  of  • 
electrode  to  be  used  for  \ 
wielding  various  thickness  | 
af  metal  up  to  one-half  |p 
inch . 

Objective 

The  student  will  identify 


'~eTectrodes~by*^AWS'~cI 
fication  number  and  NFMA 
color  code  for  welding 
mild  steel  using  a  wire 
gauge  and  wall  chart  con 
taining  AWS  and  NFMA 
information. 

Objective  #8 

The  student  will  demon- 
strate proper  handling 
and  storage  of  welding 
electrodes. 


Welding  machines. 
,  Types 

•  AC  230  volt 

%   DC  generator  or  rectifier 
.   AC -DC  combination 
•  Size 

•  limited  input  -  180-225  AMP 

37  1/2  AMP,  draw 
.    industrial  -  230-600  AI^ 

42  AMP  ^  UP,  draw 
,    Estimating  cost  of  operation 
Accessories. 
;    Current  carrying  cables 
.    Electrode  holder 
.    Ground  clamp 
/    Chipping  hammer  and  brush 

Shield  for  face  and  eyes 
.    Gloves  and  apron 
.    Safety  glasses  or  goggles 
.    Carbon  arc  torch 

Electrodes 
.    Sizes  -S^^       f  ■ 

3/32 
1/8 
5/32 

•    Amperage  setting 

V- qual  ity~  of— weld  

.  penetration 
.  welding  speed 
AWS  classification 
•  letter  E 

!  first  two  digits  -  tensile  strength 
.  third  digit  -  position 
.  fourth  digit  -  subgrade,  etc. 
NEMA  color  codes 

.  standardized  markings 
Electrode  storage 
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BDUCATIOH 


Module 


BASIC  AGRICULTURAL  WELDING 


01.0305^02 


TEACHING  METHOD 


STUDENT  APPLICATION  ACTIVITy 


A.  Show  and  discuss  the  |A, 
various  ivelders  in  the 
shop  that  students 
will  have  a  chance 
to  use.  IB. 

B.  Explain  th6""meaning^-f-j 
the  limited-input 
type  transformer  arc  |C. 
welder. 

Demonstrate  the 
necessary  service  to  |D* 
the  various  arc 
welders  in  the  shop. 

D.    Show  how  the  amperage 

is  adjusted  and  pro-  lE. 
per  method  using  or 
connecting  the  various 
accessories . 

B.    Give  a  simple  demon- 
stration of  the  com- 
putations for  determin- 
ing the  operational 
cost  of  welding. 

P.     Demonstrate  the 
proper  method  of 

 ch  ipp  ing-^and_c  1  ean  ing  _ 

the  finished  weld. 

G.  Use  a  metal  gauge  for 
comparing  electrode 
sizes. 

H.  Demonstrate  the  use 
of  manufacturer  , 
wall  charts  for 
selecting  rod  and 
amperage . 


EVALUATION.  PROCEDURES 

'  -  ■  va — - —  


Observe  instructors  demon- 
strations and  explanations  of 
the  various  machines. 

Set  up  the  welding  equipment 
for  practice  welding  and 
^.cbeck  for  proper  functioning. 

Adjust  the  amperage  control 
for  the  various  size  electrodes 
to  be  used  in  welding. 

Select  one  machine  and 
determine  the  cost  of  electri- 
city it  will  use  during  an 
hour  of  use. 

Replace  a  defective  color  lens 
in  the  head  or  face  shield 
being  used  to  weld  in  the 
shop . 

Use  the  metal  gauge  and  check 
sizes  of  various  electrodes. 

Check  a  group  of  electrodes 
provided  by  instructor  with 
a  manufacturer  wall  chart. 

Select  electrodes  from  a  box 
by  the  AWS  classification  and 
NFMA  color  code. 

Put  shipment  of  electrodes 
away  in  the  shop  storage 
facility. 


A.  Use  a  check  sheet  and 
identify  various 
welding  machines  and 
accessories . 

B.  Proper  connection  of  a 
welder  to  its  power 
source  and  adjustment 
of  the  amperage  for  a 
specific  electrode. 

C.  Select  a  group  of 
electrodes  to  be  sorted 
and  identified  by  sizes. 

D.  Select  from  the  same 
group  of  electrodes  the 
rod  to  be  used  for  a 
given  job  assigned  by 
the  instructor  and  check 
students '  identification 
for  accuracy. 

E.  Check  each  students' 
handling  and  storage 
by  observing  and 
recording  actions  at 
the  cleanup  time  where 
the  student  is  welding. 


422 


9 


Module      UAg^Tf!  AnPvTCULTURAL  WELDING^ 


AGRICULTURAL 

01.0305-02 


Unit  2 
Basic  procedures  and 

patterns 
Objective  if 9 

The  student  will  strike 
an  arc  and  maintain  to 
the  satisfaction  of  the 
instructor. 

Objective  ^10 

The  student  will  lay  a 
high  quality  bead  which 

 woin"cr'H7rdrc'St'e'''roTrect--- 

penetration  o.nd  minimum 
amounts  of  undercutting 
or  overlapping- 


ic. 


Preparing  to  weld. 

Check  area  for  all  necessary  materials -and 

equipment 

Adjust  machine  amperage 

Striking  the  arc. 
,  Methods 

.  scratching 
.  tapping 
.     Correct  arc  length 

long  arc  to  pre*-heat  metal 
]  5hort  arc  -  approximate  diameter  of  electrode 

Running  a  bead.  • 
— . — Us-i^ng-corFeGt-ampcrage. 


Maintaining  proper  electrode  angle 
1S°  to  25''  in  direction  of  travel 
perpendicular  to  metal 
Follow  straight  line  made  by  snapstone  or  chalk 
.   .     Form  bead  according  to  standards 

i  1/2  times  width  of  diameter  of  electrode 

Rcstarting^an  interrupted  bead. 
Strike  arc  ahead  "of  crater 
,     Return  to  crown  and  start  bead 

Recognize  a  good  bead.  ^ 
.     Compare  with 
o  pictures 
,  actual  specimens 


10 
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EDUCATION 

Hodule  BAS I C  AGRICULTURAL  ^VIILDING 


01,0305-02 


TEACHING  ^5ETHaiD 


D 


Ident  ify  the  various 
AWS  r:,:,7ibers  and  NEMA 
color  marking  on  tfca^ 
electrodes  to  be  used 

Show  the  students 
storage  facility  used 
for  shop  electrodes 
and  explain  the  reasoiTii^ 
for  this  method  of  | 
storage.  ' 


STUDENT  APPLICATION  ACTIVITY 


Demonstrate  the 
importance  of  having 
all  materials  and 
equipment  accessories?  | 
at  hand  when  staartrc^ 
to  weld. 

Explain  and  demon- 
strate the  methods  ar 
striking  the  arc  witi-i 
correct  amperage  and 
arc  length. 

Review  by  discussion  - 
.  Amperage  setting  or 

adjustment 
.  Welder *s  stance 

 and-comfort-   - 

.  Electrode  angle  aiid 
correct  aire  lengt::t 

•  Balance  between 
travel  raite  ajad 
amperage 

•  Penetration 

•  3ead  buildup  and 
conformation 

Demonstration 

.  Effects  of  amper- 
age variation 

.  Effects  of 

electrode  angle 


Check  the  area  in  which  he  is 
to -be  welding  in  prior  to 
stazrting  the  welder  for 
necessary  items. 

iPractice  striking  the  arc 
and  adjust  to  proper  amperage 
ah d.  . arc  length. 

IPractice  running  beads  on 
:scrap  metal  until  a  satisfac- 
tory bead  is  made  for 
evaluation . 

Continue  practice  by  ending 
a  bead  and  then  restarting 
the  arc  making  a  smooth 
-  -con  t-i  nuous  -be  ad  •  


Compare  welded  beads  with  a 
specimen  provided  by  the 
instructor  which  has  been 
prepared  by  a  certified  welder 


EVALUATION  PROCEDURES 


Check  each  students'  ' 
procedure  and  have 
students  demonstrate 
proper  procedure. 

Student  submit  a  speci- 
men weld  for  evalua- 
tion that- shows  his 
ability  to,;make  a 
good  weld  bead. 

Students  select  speci- 
mens o£  good  welded 
beads. 


-11- 
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Module 


BASIC  AGRICULTURAL  WELDING^ 


AGRICULTURAL 

01.0305-02 


OBJECTIVES  m  UHIT 


Objective  HI 

The  student  wiU  develop 
skill  ill  laying  a  high 
quality-bead  of  extra 
width  by  using  an  oscil- 
lating motion . 


A. 


Objective  n2 

The  student  will  develop 
skill  in  laying  beads  in 
smooth  even  layers  and 
using  it  to  build  up  worn 
parts . 


COHTEHT 


Weaving . 
.  Purpose 

.  covering  wide  area 
.  keeping  molten  puddle  larger 
.    Motions  or  designs 
.  vee-type 
•  crescent  type 
.  c  ircular 
.  figure  8 

Padding. 
.  Purpose 

.  building  up  worn  areas 
.    Select  proper  electrode 

.  mild  steel  for  steel  port 

.  use  1/8  or  5/32  size 
.  Procedure 

.  alternative  layer  of  stringer  beads 

w  eave  beads 


Objective  ^^13 


acetylene  and  equipment. 


Unit  3  -                .        ^        1  .  c^4:^^^f 

Oxv-acetylene  eqinnmcnt       I  A.  batety. 

^         ^           ^  .               1  .    Nature  of  the  gases 

^  .  characteristics  of  acetylene  CHydrocarbon  O^H^) 

I  .  oxygen 

The  student  will  domonstratb  ^  i 

the  sife  handling  of  oxy-    j  B.    Handling  of  oxygen  and  acetylene. 

.  Oxvgen 

/three  sizes  of  containers 

(244  cu.ft.,  122  cu.ft.,  80  cu.ft.) 
;  effects  of  temperature 
.  protection  cap  over  valve 

-  '    ^?^foimed  by  mixture  of  calcium  carbide  and  water 
,  colorless  gas 
.  nauseating  odor 

.  stable  under  low  pressure  (15  psij 


ERLC 


C.    Oquipment  setup  procedure. 

Fasten  cylinders  in  vertical  position 
Remove  caps  from  cylinders 
:    crack  valves  of  each  cylinder  then  close  valves 
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EDUCATION 

^^1^      BASIC  AGRICULTURAL  \\fELDING 


01.0305-02 


TEACHIHG  METHOD 


STUDENT  APPLICATION  ACTIVITY 


A  .    uiscuss  the  use  of 

wide  stringer  beads, 
"  •  the  patterns  for 

weaving,  and  praperage 
setting  for  this  type 
of  welding. 

B  .     Demonstrate  the  weave 
bead  by  laying  down 
two  stringer  beads 
and  then  use  the 
various  patterns  dis- 
cussed to  fill  in- 
between  « 

0 .    Explain  factor  of 

controlling  the  buildup 
of  heat  and  the  prob- 
lem of  slag  entrap-  ^ 
ment  in  building  a  pad 


A.  Observe  the  instructors 
demonstration  and  then 
practice  the  various  weave 
patterns  on  scrxy  xetal. 

B.  ,  Practice  the  padding  techniques 

on  scrap  until  it  is  very 
similar  to  the  instructors 
specimen . 

Obtain  a  worn  part  from  a 
piece  of  machinery  and  use  the 
two  skills  developed  to 
repair  the  part  for  continued 
use. 


EVALUATION  PROCEDURES 


B. 


Prepare  a  specimen  of 
three  different 
patterns  of  weave  and 
submit  for  instructors 
evaluation. 

Submit  a  part  from  a 
piece  of  machinery  that 
has  been  repaired  by 
the  padding  technique. 


Define  and  explain  the 
nature  of  the  gases 
using  references  listec 
at  the  end  of  this 
module . 

Discuss  the  charac- 
teristics and  the 
proper  handling  of 
these  gases  in  the 
various  containers 
available. 

Discuss  the  following 
factors  with  students: 
.    Oxygen  and  acetylene 
connections  are  not 
interchangeable 
.    The  two  ways  that 
^ygen~Koses^""can'  b 
distinguished  from 
acetylene  hoses 


List  the  information  given 
by  the  instructor  on  the 
nature  and  characteristics 
of  the  gases. 

B  .    Observe  the  demonstration  of 
the  proper  handling  of  gases 
in  their  containers  and  be 
ready  to  show  how  it  is  done. 

Work  in  small  groups  to 
practice  proper  methods  of 
handling. 

Q .    Participate  in  discussion  and 
observe  demonstration,  obtain 
the  answers  to  the  following 
questions: 
,  Why  must  the  acetylene 

;  :  -  -cylinder  "be  kept" in -the  

vertical  position? 


Check  each  students' 
ability  to  demonstrate 
the  proper  method  safe 
handling  of  equipment. 


ERIC 
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Module 


BASIC  AGRICULTURAL  WtiLDING 


AGRICULTURAL 

01.0305-02   


(X)irTEST 

Connect  oxygen  regulator  to  oxygen  cylinder 

.  turn  adjusting  screw  on  regulator  until 

.  tension  on  spring  is  released 

.  slowly  turn  oxygen  cylinder^valve  wide  open 
Connect  acetylene  regulator  to  acetylene  cylinder 

.  turn  adjusting  screw  on  regulator  until  tension 
on  spring  is  released 

.  open  cylinder  valve  1/4  to  1/2  of  a  turn 
Connect  hoses  to  regulators 

.  purge  hoses 
Connect  torch  body  to  hoses 

.  purge  torch  assembly 
Test  for  leaks  with  soap  suds  and  water 

.  use  Ivory  soap  for  making  suds 


Objective  inA 


the 


The  student  will  adjust 
regulators,  torch  and 
flame  properly  for  use  in 
cutting  metal . 

Objective  /^15 


The  student  will  answer 
questions  concerning  the 
oxy-ucetylene  process 
particularly  as  it  relates 
to  basic  characteristics. 


Regulators,  torch  and  flame  adjustment. 

Open  acetylene  valve  on  torch  -  1  turn 
.  turn  adjusting  screw  on  acctyleno  regulator 

until  desire  pressure  is  reached 
.  close  acetylene  valve  on  torch 
.    Repeat  steps  1,  1-a  and  1-b  with  oxygen 

Hold  torch  in  right  hand,  if  right  handed,  left 
hand,  if  left  handed. 
Open  acetylene  torch  valve  1/4  turn 
.'.    Light  torch  and  adjust  till  smoke  on  flame  clears 
Open  oxygen  valve  slowly 
Adjust  to  carburizing  flame 
.  feather  on  inner  cone  is  I  to  3  times  longer 
than  inner  cone 
.    Adjust  to  neutral  -flame 

.  leave  traces  of  feather  on  inner  cone 
.    Adjust  to  oxidizing  flame 

.  no  feather  and  flame  will  be  blue  to  ice 
in  color 
.    Close  both  torch  valves 

Close  both  cylinder  valves 
'    Onen  both  torch  valves  end  release  pressure 

After  regulator  gauge  needles  return  to  0  releas 

adjusting  screws  f 
 -  ^  .^p  iace  torch-and-hosc- on-- hangers,  oT...b^^^   

provided. 


blue 


14 

427 


BDUCA710N 

Module      BASIC  AGRICULTURAL  WELDING 


01.0315-02 


TEACHING  METHOD 


STUDEHT  APPLICATION  ACTIVITY 


EVAl/t^AtJON  PROCEDURES 


.  •_T^,e  kind  of  soap 
to  be  used  for  suds 
in  testing  for 
leaks 
.  The  various  pre- 
cautions to  be 
taken  with  equipment 

Advise  students  of  the 
following  precautions: 
.  Never  use  oil  on 
any  welding  equip- 
ment. 

.  Keep  cylinders  in 
vertical  position 

•  Tighten  connections 
tightly  but  do  not-^ 
force,  in  event  of 
leak. 


iVhat  is  the  purpose  of  the 
caps  on  the  tanks  during' 
transportation? 
What  is  the  maximum  safe 
operating  pressure  for 
acety. cae  and  why? 
What  does  the  effect  of 
temperature  have  on  the 
pressure  in.  a  cylinder? 
Why  should  cylinder  valves 
be  shut  off  when  we  are 
through  using  equipment  for 
any  length  of  time? 


A.    Outline  and  discuss 

the  steps  in  adjusting 
the  flame. 

Explain  the  reason  for 
the  following: 

.  Why  we  do  not  use 
more  than  15  psi 
pressure  on  an 
acetylene  line 

.  Using  pressures 
recommended  by  the 
equipment  manufac- 
ture • 

•  What  will  result  if 
excessive  acetylene 
escapes  into  the  ai: 

C,     Demonstrate  the  torch 
adjustments  for: 
Carburizing  flame 

 e  u t  r al f  1  am  e   - 

,     Oxidizing  flame 


A.  Participate  in  discussion  and 
observe  demonstration,  obtain 
the  answers  to  the  following 
questions : 
.  How  can  we  tell  when  we  hwe| 

a  neutral  flame? 
.  How  much  oxygen  (parts)  does| 
it  take  to  burn  one  part  of 
acetylene  in  th;>  neutral 
flame? 

.  Why  is  the  acetylene  gas 

turned  off  first? 
.  What  effect  does  oxidizing 
flame  have  on  the  molten 
metal? 

.  How  many  parts  of  oxygen 
are  supplied  from  the  tank 
for  a  neutral  flame? 
.  What  is  acetylene  gas  made 
from? 

.  What  other  gases  can  be 
 used -for -cutting -metal?  - 


A.  C^^cK  each  students' 
3,b^,iity  to  adjust 
t^^c^  and  regulators 
^0^  cutting. 

B.  {j^^ie  quiz. 


ERIC 
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AORICULTUBAL 

01.0305-02 


Module 


Objective  #16 


.  I..  The  student  wi  1 1  cut"'  mi  Id 
steel  using  handcutting 
torch  with  the  correct 
speed  of  travel,  tip  size 
and  amount  of  gas 
pressure. 

Objective  #17 

The  student  will  answer 
questions  about  cutting 
different  metals. 


E      Oxv-acetylene  flame  cutting. 

/  use  manufacturer's  charts  for  correct  txp  size 
oxygen-and  acetylene  pressures,  for  thickness  of  _ 

of  metal  to  be  cut. 
.    Select  tip  and  adjust  pressures        .       .  ^  ^„ 
Adjust  to  a  neutral  flame  with  cutting  jet  open 

Cu"*"' 

/hold  tip  at  right  angle  to  work  and  inner 

cone  about  1/8"  above  work 
.  heat  starting  point  to  bright  red,  press 
cutting  level  on  assembly  and  move  slowly 
enough  in  direction  of  travel  to  maintain  cut 
If  cutting  action  stops,  release  cutting  levar 
and  preheat  edge  where  cutting  action  stopped 
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EDUCATION 

Module       BASIC  AGRICULTURAL  WELDING 


01. 0305-02 


TEACHING  METHOD 


STUDEHT  APPLICATION  ACTIVITY 


A  .     Demonstrate  the  pro- 
cedure to  the  class 
for  making  a  good  cut 
in  1/4"  steel. 

B  -    Provide  material  for 
students  to  make 
practice  cuts  to  be 
able  to  develop 
ability. 

C  .    Discuss  the  following: 
.  The  chemical  action 
that  takes  place  in 
oxy-acetylene 
cutting' 

•  The  purpose  of  the 
preheat  flames 

.  The  kerf  in  <D3cy- 
acetylene  cintting 

•  The  metals  that  can 
be  cut  with  oxy- 
acetylene 

'     .  Tlie  number  of  pre- 
heat holes  in  the 
average  cutting  tip 
.  The  reason  that  the 
preheat  flames 
should  not  touch 
the  metal 

•  The  reason  for 
using  only  the 
amount  of  oxygen 
recommended  by  the 
tip  manufacturer 

•  How  you  chock  speed 
of  travel 


ERLC 


EVALUATION  PROCEDURES 


A.  Observe  demonstration  and  list 
the  steps  in  the  procedure  for 
flame  cutting. 

Check  the  charts  and  select  a 
tip  for  cutting  the  piece  of 
metal  provided  by  the  instruc- 
tor for  practice. 

Write  out  the  answers  to  the 
following  questions: 
.  Why  does  cutting  cast  Iron 
differ  from  cutting  steel? 
...  Name  the  different  orifices 
in  the  flame  end  of  a 

  cutting  tipv^  

.  What  causes  the  excess  of 

slag  at  the  bottom  of  a  cut? 
.  How  would  you  cut  two  or 

more  thicknesses  of  metal? 
.  IVhat  happens  if  the  torch 
•  is  moved  too  "fast? 
.  [low  do  you  determine  the 
oxygen  pressure  to  use? 


A'.  Check  specimen  cut  made 
against  a  jjrof essional 
cut  piece  and  evaluate 
on  the  basis  of  smooth- 
ness of  kerf  distinctness 

B.  Answer  quiz  questions 
prepared  from  the 
factors  discussed  and 
demonstration  given. 
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01.0305-02 

BASIC  AGRICULTURAL  WELDING 


AGRICULTURAL 


1 

OBJECTIVES  BY  UNIT 

CONTENT 

-  -                                                           —          «  -  ■■ .  i 

Jnit  4  -  Flat  position  welding 
Objective  #18 

The  student  will  develop  skill 
in  manipulating  the  electrode  for 
making  a  strong,  sound  fillet  weld 

A.  Fillet  welds  -  single  pass*  j 
.  Set  amperage  for  electrode  and  metal  thickness; 
.  Tack  weld  two  pieces  together                          , .. ! 
.  17A  to  3/8  inch  long  at  each  end  ? 
.  clean  and  remove  slag 
.  Electrode  angle 

.  45  degrees  to  plates 

15  to  25  degrees  in  direction  of  tr^*^  l 
.  Run  beads 

hold  arc  gap  1/16  to  Il/8  inch  from  metal 
arc  s  1  ow ,  s t eady  .mo vo^nt  of  el ectm  de ; 
observe  action  wi:thln~i:he  arc  at  all  times 
.  Chip  and  insEpect  v^ild 

.  determine  if  ripples  are  even 
.  check  for  iD.enetration  into  the  throat  of  the 
weld  and  if:  legsrof  the  weld  are  equal  in 
length 

! 

Objective  #19 

The  student  will  demonstrate 
skill  in  welding  the  multiple 
pass  in  proper  sequence  with 
required  strength. 

B.  Fillet  weld  -  multiple  pass.  1 
.  More  strength  can  be  secured 
.  Proper  sequence 

.  first  pass  laid  in  the  corner  with  higher 

amperage  than  normal 
.  succeeding  passes  are  laid  in  the  grooves 
working  from  bottom  to  top 

1 

i 
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K  l>  r  CATION 


01.0305-02 

BASIC  AGRICULTURAL  WELDING 


•  Code 
-  Title 


TKACIIINC;  Mh'.TIIODS 


A.  Discuss: 

.  Positioning  and 

tacking  the  tee  joint 
.  Fillet  beads  -  concave 

versus  convex. 
.  Effect  ol: 

amperage,  electrode  angle, 

and  travel  speed 
.  Penerrat^ian 
.  Under:cu:::ting 
.  Arc  leugtfc control 
.  Weaving::f±nal  pass 

B.  DemonsHr^e  all  of  the  above 
wxth  a  tHsriation  to  show 
rasults  QX  rs)rrect  and 
incorrect:  nverhod . 


A.  Illustrate  on  the  chalk 
board  or  with  handout 
sheets  the  proper  sequence 
of  the  weld  passes. 

B.  Demonstrate  this  technique, 
emphasize  the  steady  regu- 
lar forward  motion  to  make 
the  weld  smooth. 

C.  Show  how  the  whip  can 
again  be  used  as  an 
alternate  technique. 
Compare  the  case  of  making 
the  weld  with  the  steady 
movement  as-  compared  to 
the  whip. 


STUDKNT  APPLICATION  ACTIVITIES 


A,  Observe  demonstration  and 
ask  questions  during  dis- 
cussion of  the  factors  shown 

B.  Obtain  pieces  of  metal  for 
practice  and  set  up,  tack  in 
position  and  weld  until  one 
wi 1 1  compare  satisfactory 
with  instructors  specimen. 


EVALUATION  PROCEDURES 


Provide  a  specimen  weld 
for  comparison  and 
evaluation  to  meet 
instructors  satisfac- 
tion. 


A.  Observe  procedure  demon- 
strated by  the  instructor. 

B,  Obtain  practice  pieces  and 
concentrate  on  penetration 
and  evenness  and  smoothness 
of  bead. 
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Submit  specimen  for 
instructors  evaluation 


ERIC 


01 •0305-02 
Tltlr.5  -       BASIC  AGRICULTURAL  WELDING 


A  G  R  1  C:U  L  T  U  R  A 


OBJECTIVES  BY  UNIT 


Objective  #20 

The  student  will  sucessfully 
join  two  pieces  of  metal  together 
in  a  butt  joint  by  welding. 


ERIC 


CONTENT 


C.  Butt  welds.  ,         ,  . 

.  Adjust  amperage  fior  electrode  and  metal  thick- 

ness 

.  Type  of  joints 

.  closed  square'butt 

.  open  square  butt 
.  .  vee  butt  j.  , 

Position  of  electrode  maintained  at  perpendxcul 

15  to  25  degrees  in  direction  of  travel. 
.  Multiple  pass  sequence  is  similar  to  that  used 

in  fillet  welds- 
.  Tack  joints  to  prevent  distortion 
.  Clean  and  inspect  finished  weld  for  degree  of 

penetration,  fusion  or  slag  inclusions" 


irs 
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K  U  \    C  A  T  1  0  N 


01.0305-02 
BASIC  AGRICULTURAL  WELDING 


-  Code 

-  Title 


TKACIllNG  MI-rniODS 


Discuss : 

.  Distortion  during  butt 

welding  due  to;  heat  and 

expansion 
.  Tacking  and  joint  strength 
s  Amperage  and  penetration 
s  Uniform  penetration  and 

bead  strength 
.  Bead  appearance  versus 

bead  quality 
.  Bead  testing  of  butt  welds 

Demonstrate ; 

.  Joint  fitting 

.  Joint  spacing 

.  Joint  tacking 

.  Amperage  variation  effects 

.  Welding  on  one  side  of  a 
butt  weld  joint  on  L/8 
inch  metal  with  E6013 
electrode 

•  Multiple-pass  beads  with 
E6013  electrodes  on  one 
side  of  a  butt  weld  joint 
of  3/16  inch  metal . 


STUDENT  APPLICATION  ACTIVITIES    l  EVALUATION  PROCEDURES 


A.  Participate  in  discussion      I  Submit  specimen  weld 
asking  questions  about  thoseJ|  of  each  of  the  three 
variaiDles  that  are  not  nnde^  itypes  of  butt  welds 
stood.  I  instructors 

evaluation. 


Observe  demonstration  and 
obtain  pieces  for  practice. 
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MODULE  OF  INSTRUCTION 
Title  -    BASIC  AGRICULTURAL  WELDING  Code  *  01.0305-02 


RESOURCE  MATERIALS 
Books  -  .. 
Teacher  references: 

1)    New  Lessons  in  Arc  Welding,    Lincoln  Electric  Company. 


2)  Arc  Welding  Lessons  for  School  and  Farm  Shop,    H.  L.  Kugler- 

James  F.  Lincoln  Foundation,  . 

3)  Metals  and  How  to  Weld  Them,    T.  B.  Jefferson  and  Gorham  Woods. 

James  F.  Lincoln  Foundation. 

4)  Farm  Welding  -  Arc  and  Oxv-acetylene .    Meoion  M.  Parker.  McGraw- 

Hill  Book  Company.  . 

5)  Welding  Skills  and  Practices.  .  Giachino,  Weeks,  Brune.  American 

Technical  Society.^   ,  ^  _2  ■  _   ' _  -  _  _  ; .  _ 

6)  Oxy-Acetylene  Handbook.    Linde  Union  Carbide  Corporation. 


.Student  references: 

1)  Arc  Welding  Instructions  for  the  Beginner.    H.  A.  Sosin.    James  F. 

Lincoln  Foundation. 

2)  Arc  and  Tig  Weldinp  Basic  Manual.    Se lion  and  Matthews.    James  F. 

Lincoln  Foundation.. 

3)  ghopwark  on  the  Farm.    Jones.    McGraw-Hill  Book  Company. 

4)  Farm_Sho£_Ski^   Sampson,  Mowery,  Kugler.    American  Technical  Society 
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Title  - 


MODULE  OF  INSTRUCTION 
ADVANCED  AGRICULTURAL  WELDING 


Code  .  01.0305-03 


DKSCKIKnON: 


Bliilding  upon  basic  skills  previously  acquiredi  this  module  emphasizes 
further  developxnent  of  skills  in  welding  and  their  practical  application 
to  agricultural  equipment.    Included  will  be, vertical  and  overhead  arc 
welds  as  well  as  heating,  bending,  brazing,  hardsurfacing,  and  soldering. 
Safety  for  the  operator  and  others  will  be  stressed. 


DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 


Class 

other 

1. 

Selection  of  Electrodes 

1 

2. 

Evaluating  Welds 

2 

3. 

Overhead  and  Vertical  Welding 

.1 

9 

4. 

Welding  Cast  Iron  ' 

1 

3 

5. 

Hardsurfacing  and  Padding  metal 

1 

A  , 

6. 

Heating  and  bending  metal 

1 

2 

7. 

Soldering  and  brazing  metal 

1 

24 

Revised  Jvine,  1974 


1 

436 


MODULE  OF  INSTRUCTION 
Title  -    ADVANCED  AGRICULTURAL  WELDING  Code  .01.0305-03 

Objectives  to  be  obtained: 

» 

The  Student  will  develop  and  demonstrate  the  effective  ability  to: 

1.    PerfotK  Vertical  up  and  Vertical  down  welds,  using  recommended  electrodes, 
to  exceed  minimum  standards  set  by  the  Instructor. 


2,    Perform  overhead  welds,  using  recommended  electrodes,  to  exceed  minimum 
standards  set  by  the  Instructor. 


3.    Weld  cast  iron,  to  exceed  minimum  standards  set  by  the  instructor,  using 
the  arc  welder  an^l  the  oxyacetylene  welder. 

A      Hardsurface  metal,  to  exceed  minimum  standards  set  by  the  instructor, 
using  the  arc  welder,  carbon  arc  torch  and  the  oxyacetylene  outfit. 

5.  Bend  and  shape  metal  to  given  specifications  using  the  carbon  arc -torch 

^      and  oxyacetylene  outfit  as  sources  _qf  he^^^^     *      

6.  Solder  and  braze  metal  to  given  specifications  using  materials  and  various 
sources  of  heat  as  directed  by  the  instructor. 
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Module 


ADVANCED  AGRICULTURAL  WELDING 


A     H  I  C  U  L  T  U  R  A  L 

01.0305-03 


OBJECTIVES  BY  US.M 


COBTENT 


Unit  1. 

Selection  of  Electrodes 


Unit  2V 

Evaluating  Welds 


iB 


Identifying  Electrodes 
.  American  Welding  Society  (AWS)  classification 
,  Color  coding  system 

,  Electrode  sizes  ^ 

Selecting  electrodes 

Identifying  metal  to  be  used  on  '* 
*  ,  spark  test 
,  color 
;  Using  selection  guides 
.  wall  charts 
.  handbooks 


f 


Methods  of  evaluating  welds, 
,  External  Visual  inspection 
.  Break  tests  (strength  of  weld) 
,  Inspection  of  penetration 

Determining  causes  for  faulty  welds, 

•  Incorrect  heat 

•  Incorrect  electrode  or  rod 
,  poor  motion 

,  W^ong  speed 

,  Inadequate  metal  preparation 
.  Other 


 u 
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1 


1 


mm 


m 


m 
m 


EDUCATION 


Module 


ADVANCED  AGRICULTURAL  WELDI^G 


TEACHING  METHOD 


STUDENT  APPLICATION  ACTIVITY 


EVALUATION  PROCEDURES 


A.  Lecture  -  discussion 
Review  selection  of  elec- 
trodes . 

B.  Student  practice 


Update  notes  from  previous 
module  or  take  note  of  new 
information. 

B.  Students  practice  identifying 
metal  to  be  welded,  and  select- 
ing the  appropriate  rod  or  elec 
trode  to  be  used^ 


A •  Lecture  -  discussion  of 
evaluation  methods. 

B  .  Demonstration  of  evaluation 
procedures. 

C  .  Student  practice. 


A  .  Take  note  of  new  information. 

B  .  Evaluate  welds  made  during  the 
module  for  the  instructor. 
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ERIC 


A.  Written  test 

B.  Evaluate  students  ability 
to  select  appropriate  elec- 
trode for  a  given  problem. 

C.  Observe  students  ability 

to  select  correct  electrodes 
throughout  module. 


A.  Evaluate  students  ability 
to  evaluate  his  welds  and 
determine  causes  for  pro- 
blems. (Students  should 
evaluate  their  welds  with 
the  instructor  throughout 
the  module,  a  weld  evaluation 

 v..,fp^m  may  be  useful  to  be 

filled  In  by  the  student 

and  checked  by  the  instructor. 


Module 


ADVANCED  AGRICULTURAL  WELDING 


AGRICULTU 
01.O-5-03 


OBJECXIVBS  m  UBIT 


T 


C08TEBT 


Unit  3. 

Overhead  and  Vertical  Welding 

Obiective  H 
Perform  Vertical  up  and  Vertical 
down  welds,  using  recommended 
electrodes,  to  exceed  minimum 
standards  set  by  the  instructor. 


Vertical  Welds 
.  Vertical  down  welds. 
.  proper  electrode 
.  position 
.  length  of  arc 
.  motion 
.  Vertical  Up  Welds 
.  proper  electrode 
.  position 
.  length  of  arc 
.  motion 

.  recommended  amperage 


Objective  #2 


^Perform  overhead  welds,  using 
recommended  electrodes,  to  exceec, 
minimum  standards  set  by  the 
instructor. 


Overhead  Welds 
.  Proper  electrode 
.  suitability 
.  size 
.  Length  of  arc 
.  Travel  time 
.  Recommended  amperage 
.  Protective  Clothing  needed 
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EDUCATION 

^m^^^^e  ADVANCED  AGKICULTURAl.  WELDING 


TEACHING  M.STHOE 


A-  .  Lecture  -  discussion 
'-B'rn)emo  n  s  t  r  a  t  i  o  n 
C  .  Student  practice 


A.  .  Lectuc^?  discussion 

2  ,  Demonstration 

C  .   ':it.udf:nt:  PracticfJ 


STUDENT  APPLICATION  ACTIVITY 


A  .  Take  noLti  of  now  information 

B  .  Observe  demonstrations 

C  .  Practice  Vertlcr.L  up  and  Ve^rti- 
cai  down  welding, 

D  .  Study  references 

E  .  Evaluate  welds  with  instructor 


EVALUATION  PROCEDURES 


B 


,\  .  TakP!  note  of  new  information 
R,  Obsorve  demonstrations. 

C.  i'rnnuice  overhead  welding. 

D.  Study  reffirences. 

KvaluAte  welds  wlLh  instructor 


h:valual(»  studo.nts  proRresrt 
during  practice  sessions. 

Kvaluate  welds  done  on  assigned 
test  blocks.         .  .  ,  


A.   Kvaluate  students  progrfss 
daring  practice  sessions. 

[->,   Kvaluatf  weld.s.done  nn 
assigned  test  lilocks. 


ERIC 
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Module 


ADVANCED  AGRICULTURAL  WELDING 


AGRICULTURAL 

01 . 0305-03 


OBJECTIVES  m  UBIT 


Unit  A.  -  Welding  Cast  Iron 


6b]ective  3- 

Weld  cast  iron,  to  exceed  minimujn 
standards  set  by  the  instructor 
using  the  arc  welder  and  oxyace- 
tylene  outfit. 


Unit  5.  -  Hardsurfacing  and 

Padding  metal. 
Objective  A. 

Hardsurface  metal >  to  exceed 
minimum  standards  set  by  the 
instructor,  using  the  arc  welder 
and  the  oxyacetylene  welder 


Welding  Cast  Iron 
Arc 

.  preheating 
.  amp  erage 
.  motion 

1.  backstep 

2.  partial  welding 
.  penetration  needed 
.  cooling  methods 

.  electrode  selection 


Benefits  of  Hardsurfacing 


B.  Selecting  hardsurfacing  electrodes 

.  Metal  to  ground  wear 
.  M  etal  to  metal  wear 
.  I  mpact  wear 

C.  Techniques  of  hardsurfacing 

.  F  igure  eight 
.  Crescent 
•  Wash  pass 
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DUCAT  COM 

ADVANCED  AGRICULTURAL  WELDING 


Module 


01.0305-03 


^TEACHIHG  H2TH0D 


A.  Lecture  -  Discussion 

B .  Demonstration 

1.  Types  of  cast  iron 

2.  Welding  cast  iron 

C .  Student  practice 


A .  Lecture  -  discussion 
B  .  Demonstration 
C  .  Student  practice 


8TUDEBT  APPUCATIOH  ACTIVITY 


A  .  Take  note  of  new  material 

B  .  Practice  welding  cast  iron 
using  arc  welders  and  the 
oxyacetylene  outfit, 

C  .  Evaluate  welds. 


EVALUATION  PROCEDURES 


A  .  Observe  students  progress 
during  practice  sessions. 

B  -  Evaluate  welds  done  on 
givien  test  blocks. 


A  .  Take  note  of  new  material 
B  .  Practice  padding 
C  .  Study  reference  ir.aterial 
D  .  Evaluate  welds 
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A.  Evaluate  test  blocks 
completed  by  students. 
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AGRICULTURAL 


Modvae 


ADVANCED  AGRICULTURAL"  WELDING 


01.0305-03 


OBJ15CTIVE0  i«  UaiT 


Unit  6.  Heating  and  bending 
metal • 

QjUjective  #  5. 

Bend  and  shape  metal  to  given 
specifications  using  the  carbon  i 
arc  torch  and  oxyacetylene  out 
fit  as  source  of  beat. 


COBTEBT 


B 


Methods  and  procedures  for  heating  metal 
.  Arc  Welder 

,  carbon  arc  torch 
.  Oxyacetylene  unit. 

Procedure  for  shaping  metal 
.  Measuring  and  marking 
.  Heating 
.  Shaping 
.  Cooling 


Unit  7.  Soldering  and  brazing      i  A 


me 


tal 


Objective  #6_ 

^Solder  and  braze  metal  to  given 
specifications  using  materials 
and  various  sources  of  heat  as- 
directed  by  the  instructor. 


B 


Differences  among  soldering,  brazing,  and  welding 
.  Strength 
,  Heat  required 
.  Materials  needed 
.  Adherence  vs.  fusion 
,  Procedures  followed 

Brazing 
,  Materials  needed 
,  Procedure  to  f ol low 
,  When  to  use  brazing 

Soldering 
,  Materials  needed 
,  Procedure  to  f ol low 
.  When  to  use  soldering 
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DUCATTOH 

Module  ADVANCKn  AGRTGULTURA}.  WET.nTNa. 


01.0305-03 


TEACHING  M3TH0D 


A.  l.ecture  -  discussion 

B.  Demonstration 

C.  Student  practice 


STUDEHT  APPLICATIOH  ACTIVITY 


A.  Take  note  of  new  material 

B.  Practice  bending  metal 

C.  Study  references 


EVAIWATION  PROCEDURES 


A,  Evaluate  assigned  bending 
Project. 


A,  Lecture  -  discussion 

B,  Demonstrations 

C,  Student  practice 


A.  Take  note  of  new  material. 

B.  Practice  soldering  and  brazing. 


445 


Evaluate  assigned  brazing 
and  soldering  project. 

.  Safety 

.  Procedure 

.  Results 
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student  Evaluation  Sheet  for  Advanced  Agricultural  Welding 


Agriculture  Welding  Advanced 

Each  student  will  develop  and  demonstrate  the .effectiye  ability  to  do  the 
following: 

1.  Perform  a  vertical  down  weld  using  a  blue  dot  electrode. 

2.  Perform  a  vertical  up  weld  using  a  blue  dot  electrode, 

3.  Perform  an  overhead  weld  using  a  blue  dot  electrode. 

I,     Use  the  carbon  arc  torch  and  oxyacetylene  unit  as  a  source 
'     o£  heat  to  bend  a  test  plate  according  to  the  Instructors 
specifications. 

5     Use  the  carbon  arc  torch  and  oxyacetylene  unit  to  braze 
*     a  test  plate  according  to  the  Instructors  specifications. 

6.  Demonstrate  hardsurf aclng  using  the  carbon  arc  torch  as 
a  source  of  heat,  as  specified  by  the  Instructor. 

7.  Demonstrate  soldering  using  the  following  sources  of  heat 
as  specified  by  the- Instructor : 

 carbon  ate 

oyyacetylene 

 soldering  iron 


8.  Weld- cdst  iron  According  to  the  instructors  specification. 

9.  Cut  cast  iron  using  the  arc  welder. 


Instructor's  Evaluation 
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Date  complet^Bd^ 
Evaluated  By 
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MODULE  OF  INSTRUCTION 


Title  -     ADVANCED  AGRICULTURAL  WELDING 


Code  -  01.0305-03 


RPSOUKCK  MATKRIAI.S 
BOOKS  - 


Metal  Fusion  and  Fabrication  Welding.    Ohio  State  University. 
Forney  Arc  Welding  Manual.    Forney  Industries  Inc. 
Arc  Welding  lessons.    Jones  F*  Lincoln  Arc  Welding  Foundation. 
The  Qjcyacetylene  Handbook  ~  lAnde  air  products. 


BULLETINS  -  1.  Students  Giaide  for  the  Lincoln  Short  Course  in  Arc 

Welding  (150)  -  Lincoln  Electric  Company. 

2.  Materials  and  Procedures  for  Soldering  (E85O)  -  Cornell 
E)cbension  (IO0)  ..  . 

3.  Using  the  Electric  Arc  Welder  (SA6)  -  Cornell  Extension  (5O0) 

4.  Using  Oxyacetylene  Welding  Equipment  on  the  farm  -  Cornell 
Extension  (AO0) 

5.  Selection  of  Filler  Metals  for  Farm  Welding  -  Dept.  of 
Agricultural  Engineering  -  Cornell. 


PERIODICALS  - 


The  Lincoln  Stabili2ser  -  Lincoln  Ea.ectric .  Company. 


AUDIOVISUALS  - 


Excellent  Transparencies,  filmstrips  and  movies  are 
available  from  sources  such  as  I. M.S.,  California  Polytech, 
NASCO,  Lincoln  Electric,  Forney,  and  Westinghouse.    Due  to 
limited  time  th^  should  be  used  only  when  the  arc  definitely 
is  superior  to  a  demonstration. 
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Title  - 


MODULE  OF  INSTRUCTION 
AGRICULTURAL  MACHINERY  PAIMTING 


Code  -  01.0305-0^ 


DKrtCKllTlON: 


This  module  is  designed  to  expose  the  student  to  the  various  types 
of  oaintinR  equipment  required  to  properly  apply  paint  to  machinery, 
^he'^ttuden?  wUl  prepared  machine  for  painting.    He  will  select  the  proper 
paint,  primer  and  thinner  that  are  compatible.    The  procedures  followed 
will  illustrate  to  the  student  safe  procedures  required  when  painting,  in 
addition  to  actual  painting,  he  will  maintain  the  equipment  to  insure  long 
life  of  the  equipment  plus  being  in  application  condition  the  next  time 
the  equipment  is  to  be  used. 


DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocation 

Class  Utner 


1.  Introduction  to  Painting  Equipment 

2.  Servicing  Equipment 

3.  Preparation  of  Machine  to  be  painted 

Selecting  proper  paint  and  preparing 
for  application 

5.    Applying  paint,  trim  and  decals  ,  ^ 


3  6 
1  2 

8 


1    '  Jk. 


Revi-sed-June-r^l"974- 
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MODULE  OF  INSTRUCTION 

Title  -  AGRICULTURAl.  MACHINERY  PAIRING  ^  .  ^  "  ^^^^  ^, 

Code  •  01,0305-04 

OBJECTIVES  to  be  obtained: 


The  student  will  be  able  to: 

1.  Identify  the  proper  painting  equipment  necessary  to  perform  a  first 
class  paint  job  in  a  safe  manner. 

2.  Identify  opec  ational  malfunctions  »  and  perform  required  maintenance 
to  the  equipment.  - 

3.  Prepare  and  adjust  the  equipment  to  properly  operate  painting  equipment 
to  obtain  satisfactory  results. 

4.  Make  a  proper  paint  and  thinner  selection  and  prepare  It  for  application, 

5.  Properly  prepare  the  machinery  for  applying  primer  and  paint. 

6.  Apply  trim  and  decals  at  the  proper  time  for  maximum  adherence. 
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■      01.0305- OA 
"    AGRICULTURAL  MACHINERY  PAINTING 


AGRICOLTURA 


• 


OBJECTIVES  BY  UNIT 


Unit  1  -  Introduction  to  Painting 

Equipment 

Objective    1  - 

Identify  the  proper  painting 
equipment  necessary  to  perform 
a  first  class  paint  job  in  a  safe 
manner. 


Unit  2  -  Servicing  Equipment 
Objective  2 

Identify  operational  malfunctions 
and  perform  required  maintenance 
to  the  equipment 


CONTENT 


A.  Spray  Guns 

.  Types  ;,j 

.  separate  container  — '<  attached  container 
.  bleeder        non  bleeder 
.  external        internal  mix 

•  pressure        gravity        suction  feed 
.  automatic  extension 

,  Components  of  Spray  Gun 

•  air  cap 

.  fluid  tip 
.  fluid  needle 
.  trigger 

•  fluid  adjusting  screw 
,  air  valve 

,  spreader  adjusting  valve 

•  gun  body 

.  Types  of  Air  Caps 
,  external  mix 
,  internal  mix 
.  multi  jet  cap 

•  advantages  ' 

.  ^election  procedure  of  air  caps 
.  selection  procedure  of  fluid  tip 
,  Removal,  cleaning  and  lubricating-  spray  head 
,  removal  procedure 
.  head  cleaning  procedure 
.  immersing 
,  air  with  solvent 
.  problems  of  operation 
.  air  leakage 

.  fluid  leakage 

.  jerky  -  f liittery  spray 
.  defective  spray  pattern 
.  Hoses  and  connectors 
.  type  hose 
.  size  of  hose 
^  connector  types 
,  threaded 
.  quick  deback 
 Regulator  Transformer-, —  ^ 

•  purpose  of 

.  components  of 

•  operation  principles 
.  Air  compressor 

-  type  - 
,  piston 
•  diaphragm 
,   single  stage 
,   two  stage 

^.  portable  or  stationary 


.1 

I 
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R.D  U  C  A  T  X  0  N 


01 .0305-04 

AGRICULTORAL  MACHINERY  TAINTING 


-  Cod.^j 

-  Title 


TEACHING  Mr-THODS 


Slides  -  Overhead  crans-  * 

patencies 

Lectu      on  - 

.  Types  of  guns 

.  Components  of  typical  gun 

,  Cleaning  spray  head 

.  Regulators  types 

.  components  of 
.  Air  compressor  types 

,  components  of 
,  Respirators 
.  Spray  booths 
Demonstrate 
.  Cleaning  spray  he.ad 
.  Maintenance  of  regulator, 
.  Maintenance  of  compressor 

, .  Adjust  pressure  regulator 
.  Dismantle  release  valve 
.  Dismantle  compressor 
Hand  out  sheets  showing  - 
.  Types  and  components  of 
guns 

,  Types  and  components  of  al 

cornpresj^ors 
.  Types  and  componcntfj  of 

spray  booths. 


STUDEKF  APPLICATION  ACTIVITIES 


A.  Identify  types  of  guns  from 
hand  out  sheets. 

B.  Identify  components  of 
,  Guns 

,  Compressors  < 
,  Regulators 

C.  Cleaning  procedure  of  spray 
gun. 

D.  Dismantle 
,  Gun 

,  Compressor 
.Regulator 
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EVALUATION  PROCEDURES 


Oral     or  Written 

A.  Identify  types  of 
spray  guns 

B.  Identify  components 
of  - 

.  Spray  guns 
.  Compressors 
-  Regulators 

C.  Explain  spray  gun 
cleaning  procedure . 

D.  Explain  purpose  of 
pressure  release 
valve. 

E.  Explain  causes  of  - 
.  Compressor  knock 

.  Compressor  heats 
up 

.  Operates  , longer 

than  normal 
,  Compressor  pumps 

oil 

F.  Define  paint  booth 
and  explain  the 
difference  between 
the  two  types  - 

G.  List  five  safety 
procedures  used 
when  operating 
painting  equipment 


01.0305-OA 

AGRICULTUR/.  1 

Title-        AGRICULTURAL  MACBEESSIY  PAINTING 


OBJECTIVES  BY  UNIT 

COKTENT 

I 
t 

- 

.  Air  compressor  ( continued) 

1 

.  1 

'  ,  size  compressor  required 

j 
1 

,  compute  displacement 

,  volumetric  efficiency 

*  V  component  s  o^^^  " 



.  intake  and  exhaust  valves 

,  cylinder 

.  crankcase 

r»  r  Ank  rH  fl.f  t 

9       ^  L  OI  AE\  OL  t  %Jk^  w 

air  filter 

•  automatic  unload er 

,  automatic  pressure  switch 

.  motor  protection 

.  components  of  compressing  outfit 

.  types  of  motors 

.  electric 

•  gasoline 

.  pressure  release  valves 

.  installation  of  compressing  outfit 

.  operational  malfunctions 

.  compressor  knock 

.  compressor  heats  up 

.  operate  longer  than  normal 

,  compressor  pumps  oil 

.  Respirators 

.  definition  of 

.  type  of 
.  hood 
.  absorbing 

.  dust  type  with  filter 
.  Spray  booths 


.  types 

.  dry  type 

.  air  washer  type 
.  reasons  for  spray  booth 
.  exhaust  fans 

.  types 
.  booth  maintenance 

.  reason  for 

.  dry  type  maintenance  procedure 
.  air  washer  maintenance  procedure 
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01.0305-04 

AGRICULTURAL  MACHINERY  PAINTING 


Code 
Title 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


01.0305-OA 

AGRICULTURAL  MACHINERY  PAIOTING 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


COKTENT 


l>ri      3  -  Preparation  of  Machine 
i'iy    e  painted 
Obj.^ctive    3    -  Prepare  and  adjust j 
.Jir?.  equipment  to  properly  operate 
p;^«nting  equipment  to  obtain 
satisfactory  results. 


C. 


D. 


!  ant  ! 


4" -  Selecting  proper  paint 
reparing  for  application 
1  tive    4  -  Make  a  proper  paint 
thinner  selection  and  prepare 
y  r  application. 


Preparation 

.  Hook  up  h<5ses 

.  Adjust  regulator 

,  Mix  paint  to  proper  consistency 

.  Adjust  Suction  feed 
Properly  hold  gun' 
Proper  spray  stroke 

.  'Plat  surface 

.  Corner  Spray 
Undesirable  results 

.  Orange  peel 

•  Surface  streaks 

.  Runs  or  sags 

.  Excessive  mist  or  fog 
Starving  the  gun 
Touch  up  procedure 

.  Clean  surface 

.  Sanding  - 

.  f  eather  edges 

.  Application  of  finest  coat 


A.  Primers 

B.  Enamels 

C.  Lacquers  ^ 

D.  Thinners  and  solvents 
Types  of 

.     Paint  type  used  with 
Storage  procedures 

E.  Mixing 

F.  Thinning 

G.  Straining 
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ERIC 


EDUCATION 


01,0305-04 

AGRICULTURAL  MACHINERY  PAINTING 


-  Code 

-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Demonstrate  - 

A.  Mixing  paint  to  proper  con- 
si  stency 

B.  Hook  up  equipment 
C«  Adjusting  reguliator 
D.  Hqw  to  hold  gun 

lE.  Making  Proper  strokes 

F.  Spraying  flat  surfaces 

G.  Spraying  corners 

H.  Preparing  spot  painting 


Lecture  -  Slides  fee  Overhead  - 
Actual  paint  and  thinner 

A.  Properties  of  Enamel  vs. 
lacquer.  . 

B.  Properties  of  thinner  for 
enamel  and  lacquer. 

C.  Methods  of  proper  mixing 
and  thinning. 

D.  Method  of  straining  paint 
prior  to  painting. 


A.  Mix  paint  to  ptoper  consis- 
tency* 

B.  Actually  hook  up  and  adjust 
equipment . 

C.  Hpld  and  make  proper  strokes 

D.  Actually  paint  flat  and 
corner  surfaces. 

E.  Actually  paint  a  small  spot, 
(touch  up) . 


Properly  hook  up  eqtlp-j 
ment  for  painting.  { 


Compare  lacquer  with  enamel. 
Apply  incompatible  thinner  to 
lacquet. 

Apply  incompatible  thinner  to 
enamel . 

Apply  enamel  over  lacquer  primer 
Mix  both  enamel  &  lacquer  to 
proper  consistency. 
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B 


A.  Mix  paint  to  proper 
consistency. 
Explain  reason  for  . 
straining  paint 
before  putting  into 
gun. 

Reason  for  using 
compatible  thinner 
and  primer. 


EKLC 


Cod<?  - 
TttU 


01.0305-04 


AGRICULTURAL 


AGRICULTURAL  MACHINERY  PAIOTING 


ERIC 


OBJECTIVES  BY  UNIT 


CONTENT 


Objective    5    -Properly  prepare 
the  machinery  for  applying  primer 
and  paint. 


Unit  6  -  Applying  paint,  trim 
and  decals 

Objective    6    -  Apply  trim  and 
decals  at  the  proper  time  for 
maximum  adherence . 


A.  Removal  of  parts  for  thorough  application 

B.  Steam  Clean 

C.  Sand  blasting 

D.  Sanding 
.Wet 
.  Dry 

E.  Masking 


A«  VHieels 

B.  Stripping 

C.  Decal 
.    Wet  type 

\    Dry  type 
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EDUCATION 


01.0305-04 

AGRICULTURAL  MACHINERY  PAINTING 


-  Coda 


•  Title 


TEACHING  METHODS 


Lecture  -  Discussing 

A.  Removal  of  components  for 
good  paint  application 

B.  Removal  of  dirt,  oil  and 
foreign  material. 

C.  Sand  blasting  to  clean 
surface. 

D.  Demonstrate  - 
.  Sanding 

.  Masking 


STUDENT  APPLICATION  ACTIVITIES      EVALUATION  PROCEDURES 


A.  Prepare  a  machine  for  paint- 
ing. 

B.  Sand  flat  surfaces  using  wet 
and  dry  sand  paper, 

C.  Mask  off  components 

i-e.  gauges,  wires,  eleotri-* 
cal  components. 


Prepare  a  machine 
for  paxTit^ng 
.  Removal  of  compo- 
nents. 
,  Cleaning 
.  Masking 


Demonstrate  application 

A.  Stripping 

B.  Decal  kit 


A.  Actually  strip 

B.  Actually  apply  decal  kit 
.  Dry 
.  Wet 


MOUULE  OF  INSTRUCTION 


'^^^^^  AGRICULTURAL  MACHINERY  PAINTING  Code  -  01.0305-OA 


RESOURCE  MATERIALS 


A.  Books  -  Spray  Painting  Industrial  and  Commercial,  F.M..  Crewdson 
Frederick  J.  Drake  &  Co.,  7312  N.  Rldgeway  Ave, 
Skokle,  Illinois    v0076,  1957 


B.  Bulletins  -  "How    To"    Booklets  -  National  Paint,  Varnish  and 

Lacquer  Associations,  Inc. 
1500  Rhode  Island  Ave.,  N.W. 
Washington,  D.  C.  20005 


C.  Periodicals  - 

D.  Audiovisual s  -    Motion  Picture 

Spray  Painting  -  Vllbiss 


12 
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MODULE  OF  INSTRUCTION 

Title  -      PLANNING,  LAYOUT,  AND  FABRICATION  OF  CUSTOM         ^^^^  ^     01 •0306-01 
EQUIPMENT  >    ^       .  ' 

DKSCKIITION: 


Shop  modification  of  agricultural  equipment,  and  the  construction  of 
simple  equipment  to  meet  special  needs  will  be  the  activities  in  this 
module.     Analysis  of  special  problems  and  the  making  of  sketches  and  layouts 
included  will  be  welding,  cutting,  drilling,  and  other  machine  operations. 
Try  out  and  modification  of  the  finished  product  will  be  used  in  testing 
the  job. 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

Class  Other 


1.  Develop  possible  solution 

2.  Sketch  the  idea  on  paper 

3.  Make,  build,  assemble,  or  construct 


Revised  June,  1974 


24 


4.     Demonstratie  the  workability  Of  the  finished  v  — 

product.  -  ,    .  2       '   .  28 


1 


MODULE  OF  INSTRUCTION 
Title  -      PLANNING,  LAYOUT,  AND  FABRICATION.  OF  CUSTOM 

EQUIPMENT  .•  -  01.0306.01 

OBJECTIVES  to  bo  obtained: 
The  student  will  be  able  to: 

1.  Work  out  a  possible  solution  to  the  problem. 

2.  Sketch  out  his  idea  of  that  solution. 

3.  Make,  build,  assemble,  or  construct  the  necessary .alteration  or  fabrication. 

4.  Demonstrate  the  workablli.tyrof.  the  finished  product. 
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01.0306-01 

Xitb.  -  PLANNING,  LAYOUT,  AND  FABRICATION  OF  CUSTOM 

EQUlPMEN^r 


A  G  R  1  C  U  L  T  U  R  A 


r 


OBJECTIVES  BY  UNIT 


Unit  1  -  Develop  possible  solution 
Objective  #1 

Work  out  a  possible  solution  tq  

the  problem. 


CONT^.NT 


A      Content  depends  on  circumstances,  problems  . 

to  be  solved  and  the  discretion  of  the  instructor 
.B.    Example  -  adapting  one  type  hitczh  (3  pt.)  to     .  I 
another  type  (2  ptO- 
C,    Example  •  adapting  a  hydraulic  principle  to    .  | 

a  load  leveling  device. 
D      Example  •  fabricating  a  replacement  part  for  an 
implement  where  a  new  part  is  unavailable  or 
too  ^time  consuming  otherwise. 


Unit  2  -  Sketch  the  idt:^a  on  paper 

Objective  #2  c  - 

Sketch  out  his  idea  of  chat 

solution. 


A.  See  H 

B.  .Simple  drafting 

C.  Cost  and  time  estimates, 


Unit  3  -  Hake,  build,  assembK, 
or  construct 

Objective  #3  .^^^ 
Make,  build,  assemble,  or  constrCiet{ 

the  necessary  alteration  or 

fabrication. 


A.     See  #1 


Unit  A  -  Demonstrate  the  work- 
ability of  the  finished  product. 
Objective  #4  ' 

Demonstrate  the  workability  of 
the  finished  product. 


See  n 


ERIC 


K  i> 


CATION 


01.0306-01 

PLANNING,  LAYOUT,  AND  FABRICATION  OF  CUSTOM 
EQUIPMENT 


Code 
Title 


•JKACHJNG  MICrilODS 


A.  Demonstration. 

B.  Problem  solving. 


Demonstration 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Drawing  of  sketch  of  idea. 


Demonstration 


A.  Produce  necessary  materials. 

B.  Perform  necessary  tasks  to 
do  the  job. 


See  #1 


ERLC  i 


Try  out  the  finished  product 
and  make  any  necessary 
changes  so  it  will  produce 
the  desired  resulti 
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A.  The  instructor 
will  have  to 
evaluate  the  student 
on  the  basis  of  how 
well  the  finished 
product  solves  the 
problem. 

B.  ,  He  can  determine  hov 

much  of  the  solutior 
to  the  problem  the 
student  provided  and 
how  much  he  had  to 
guide  him, 

C.  He  can  evaluate  the 
workmanship  and  time 
necessary  to  do  the 
job.    He  will  have 
to  determine  if  the^ 
meet  his  standards. 


MODULE  OF  INSTRUCTION 


Title  -         PLANNING,  LAYOUT,  AND  FABRICATION  OF  Code  -  01.0306-01 

CUSTOM  EQUIPMENT 


RPSOURCK  MATERIALS 


4'33 
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ERIC 


MODULE  OF. INSTRUCTION 
Title  -    ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE 


Code  -  01.0307-01 


DKSCKiniON: 


Wiring  systems  studied  in  this  module  will  include  those  used  on  a  farm- 
stead, in  a  greenhouse  complex,  in  an  agricultural  equipment  dealership ,  or  i 
residence.    Laboratory  exercises  will  give  the  student  experience  in  wiring 
simple  circuits.    He  will "select  the  components  to  use  and  install  them  in  a 
circuit,  for  central  lighting,  heating,  and  motor  loads.    Standards  of  the 
National  Board  of  Fire  Underwriters  will  be  adhered  to» 

Malfunctioning  circuits  will  be  studied  to  enable  the  student  to  locate 
the  component  that  is  malfunctioning  and  determine  if  he  can  fix  it  or  if  an 
electrician  should  be  called. 


MAJOR  MVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 

,  Class         f  Other 


1. 

Making  electrical  measurements 

I . 

4 

2. 

Undersf anding  the  electrical  distribution  ^systeri 

1 

3 

3.... 

Ins  tailing -  s  imple  circui  ts  --:  -r:—:---—-    7--  -  :  -  • 

■ -'T' 

4. 

Selecting  control  devices 

3 

6 

5. 

Troubleshooting  a  malfunctioning  circuit 

1 

■  3 

7 

23 

Revised  August  1975 
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MODULE  OF  INSTRUCTION 
Title  -  ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE 


Code  -  01.0307-01 


OBJECTIVES  to  be  obtained: 


The  student  will  be  able  to: 

1.  Demonstrate  measuring  volts  and  amperes  in  an  electric  circuit 
using  the  "snap  around*'  type  volt  ammeter.    He  will  explain  the 
meaning  of  the  terms  volts  and  amperes. 

2.  Demonstrate  the  relationship  between  volts,  amperes,  and  watts 
in  resistance  and  motor  circuits  using  the  '-'snap  around"  volt 
ammeter  and  a  watt  meter. 

3.  Trace  the  path  of  current  from  a  pole  transformer  to  a  given 
outlet  and  explain  the  function  of  each  component  in  the  circuit. 

4.  Install  a'  circuit  containing  a  single  pole  switch  used.. to  control 
a  light,  using  metal  boxes  and  type  UF  cable.    He  will  properly 
ground  the  boxes  according  to  the  National  Electrical  Code. 

5.  Install  a  circuit  containing  two  three-way  switches  controlling 
a  light,  using  metal  boxes  and  type  UF  cable.    He  will  be  able 
to  ground  the  boxes,  according  to  the  National  Electrical  Code. 

6.  Install-a  grounded  duplex  receptacle  using  a  metal  box  and  type 
UF  cable,  properly  grounding  the  box  and  the  receptable  according 
to  the  National  Electrical  Code. 

7.  Install  male  and  female  connectors  to  make  a  grounded  extension 
cord,  using  three  conductor  type  S  service  cord. 

8.  Select  the  proper  size  and  type  cable  to  use  for  the  circuit  when 
given  a  specific  motor  ^ize  or  electric  heat  load  at  a  specific 
distance  from  the  service  entrance. 

9.  Specify  the  type  and  size  protective  device  to  be  used,  given  a 
specific  electric  load  in  a  circuit  and  the  size  of  cable  used. 

10.  Specify  the  type  of  motor  control  devices  needed  to  give  the 
desired  manual,  or  automatic  control  of  the  motor,  given  a 

 —   specif  ic  -electric  motor,  application,.  _    —  

11.  Troubleshoot  a,  circuit  that  does  not  work.    Using  the  '^snap  around'' 
volt  ammeter  or  test  light,  he  will  identify  the  part  of  the  circuit 
that  does  not  work  and  determine  whether  he  can  fix  it  or  if  an 
electrician  should  be  called. 


3 
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"Code  ■  -  01 .0307-01 

Titi'i  -   ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE 


A  G  R  5l  C  U  L  T  U  R  A 


OBJECTIVES  BY  UNIT 


COHTENT 


) 


Objective  2 

Demons trat(3  the  relationship 
betv/een  volts  •  amperes,  and  wtts 
in  rc^sistance  and  motor  circuits 
using  the  "snap  around"  volt 
ammeter  and  a  watt  mciter. 


Unit  1  -  Making  electrical  measure- 
ments 
Objective  1 

Demonstrate  measuring  volts  and 
amperes  in  an  electric  circuit 
using'^the  "snap  around"  type  volt 
ammeter.    He  will  explain  the 
meanin'g  of  the  terms  volts  and 
amperes. 


A,  Electrical  terms 
.  Volt 
.  Ampere 
.  Ohm 
.  Watt 


I  B,  Use  of  electric  meters 

I        .  "Snap  "around"  type  volt  ammeter 

\        .Watt  meter 


\ 


U nl.L  2  - .  U nd u  rs  t a nd  i ng . .  the  el e c  t  r i - j  

ca 1  d  is  I r i bu  t i on  s y s  t em  j 
Objective  3  i 
Traci'j  the  path  of  curron^  f rom  a"«     j  A 
pole  tx-ansformer  to  a  given  outlet  IB 
and  explain  the  function  of  each  ],C 
component  in  the  cir.^aiit.  !  D. 


Service  drop 
Meter  location 
Feeders 

Branch  circuit 
»  General 
.  Motor 

Overcurrent  protection 
.  Circuit  breaker 
.  Regular  fuse 
.  Time  delay  fuse 
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EDUCATION 

'I 


01.0307-01  -  Code 
ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE  -  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A,  Use  reference  material  to 
define  the  terms  and  their 
interrelationship. 


Use  overlays  on  an  overhead 

projector  to  , show  the  disti*i- 

bution  of  electricity  on: 

.  Dairy  farmstead 

,  Dairy  bam 

.  Milk  house 

.  Greenhouse  complex 

.  Individual  greenhouse 

,  Residence 

Use  bulletins  and  references 
Show  diagrams  and  cut awn ys  of 
circuit  breaker,  time  delay 
fuse,  and  regular  fuse 


I 

i 


A.  Build  a' circuit  board  with  3 
sockets  in  series  and  3 
sockets  in  parallel.  Using 
cone  heaters  in  the  sockets, 
demonstrate  the  relationship 
of  voltage,  amperage  and 
resistance  in  parallel  and 
series  circuits . 

B.  Using  a  100  foot  run  of  12 
gauge  wire  and  a  100  foot 
run  of  18  gauge  wire,  demon- 
strate, voltage  drop  and  its 
effect  on  llgh.t__and  heat 
output 

C.  Using  the  "snap  around''  volt 
ammeter  and  a  watt  meter, 
demonstrate  the  relationship 
between  volts,  amps ,  and 
watts  for  heat  loads,  light- 
ing loads  and  motor  loads. 


A.  Using  the  circuit  board, 
demonstrate  small  and  large 
overloads  and  have  students 
record  the  time  necessary  for 
the  overcurrent  protective 
devices  to  trip. 

B,  Field  trip  to  a  farm  and  a, 
greenhouse  complex  where 
students  sketch  the  location 
of  distribution  lines  on  a 
layout  map  and  they  record 
type  of  protective  device 
used  in  each  location. 


A.  Give  written  test 
asking  students  to 
define  terms  and 
answer  questions 
about  their  inter- 
relationships . 
Evaluation  on  use  of 
meters  can  be  done 
by  asking  them  to 
check  actual  cir- 
cuits with  meters. 


mo 
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Students  sketch  the 
electric  distribu- 
tion system  on  their 
home  farm,  green- 
house complex,  farm 
supply  store,  or 
agricultural  equip- 
ment dealership 


.Code  -  01.0307-01 

TitlQ  -    ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE 


A  G  R  1  C  U  L  T  U  R 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  3  -  Installing  simple  circuits 
Objective  A 

Install  a  circuit  containing  a 
single  pole  switch  used  to  control 

light,  using  metal  boxes  and,  type 
UF  cable.    He  will  properly  ground 
the  boxes  according  to  the  National 
Electrical  Code, 

Objective  5 

Install  a  circiiit  containing  two 
three-way  switches  controlling  a 
light,  using  metal  boxes  and  type 
UF  cable.    He  will  be  able  to 
ground  the  boxes  according  to  the 
National  Electrical  Code. 


Objective  6 
Install  a  grounded  duplex  receptacle 
using  a  metal  box  and  type  UF  cable, 
properly  grounding  the  box  and  the 
receptacle  according  to  the  National 
Electrical  Code. 

Objective  7 

Install  male  and  female  connectors 
to  make  a  grounded  extension  cord, 
using  three  conductor  type  S  service 
cord . 

Unit  A  -  Selecting  control  devices  ■ 
Objective  8 

Select  the  proper  size  and  type 
cable  to  use  for  the  circuit  when 
given  a  specific  motor  size  or 
electric  heat  load  at  a  specific 
distance  from  the  service  entrance. 

Objective  9 

Specify  the  type  and  size  protective 
device  to  be  used,  given  a  specific 
electric^'^load  in  a  circuit  and ^  the 
size  of  cable  used. 

Objective  10^^-^. 

Specify  the  type  of  motor  control 
devices  needed  to  give  the  desired 
manual  or  automatic  control  of  the 
motor,  given  a  specific  electric 
motor,  applica tier. 


A,  Electrical  safiety 

B.  Wiring  materials  and  their  use 
.  Cable 

.  NM  (Romex) 
.  NMC 
.  UF 

.  AC  (BX) 

•  service  entrance  cable 
.  EMT 

•  Size  of  conductor  to  use 

•  Boxes 

•  types 

•  grounding 

•  Outlets 
.  light 

.  duplex  receptacles  for  120  and  230  volts 


,  Manual  controls  for  heating,  lighting,  and  motor 
Ibads 

.Safety  switches 
'  Circuit  breakers 
.  Manual  motor  starter 

.  Magnetic  starter  with  push  button  control 
B.  Automatic  controls 
.  Pressure  switch 
.  Thermostat  . 
.  Humidistat  --t 
•  Time  clock 

.  Mechanical  limit  switch 
.  Time  delay  relay 
.  Photo  relay 
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EDUCATION 


01.0307-01  .  Code 
ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE  -  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Discuss  National  Electrical 
Code,  local  code,  licensing 
of  electricians,  and  electri- 
cal inspection.    Have  an  in- 
spector speak  to  the  class 

if  possible 

.  Study  National  Electrical 
Code  concerning  types  of 
cable  and  their  use 

■»  Study  National  Electrical 
Code  to  determine  proper 
s ize  o£  overcurrent  pro- 
tective device  for,  various 
conductor  sizes 

.  Study  Farmstead  Wiring 
Handbook  concerning  con- 
ductor size  and  voltage 
drop 

B.  Demonstrate  proper  method  of 
grounding  metal  boxes 

C.  Demonstrate  hazards  of  un- 
grounded equipment 


C. 


A,  Use  overlays  on  overhead  pro 
jector  for  type  of  control 
being  taught 

B.  Use  manufacturers'  catalogs 
to  write  specifications  for 
electric  control  devices 

C.  Use  National  Electrical  Code, 
manufacturers'  catalogs,  and 
references  to  determine 
proper  type  and  size  compon- — 
ents  to  use 

D,  Discuss  circuit  protective 
devices  in  a  circuit  and  the 
need  for  safe  practices 


Each  student  build  a  wiring 
board  with '2  octagonal  and  2 
rectangular  boxes  and  install 
the  following  circuits  using 
UF  cable 

.  Single  pole  switch  controll- 
ing one  light 

.  Single  pole  switch  controll- 
ing two  lights 

.  Two  three-way  switches  con- 
trolling a  light 

.  Two  grounded  duplex  recept 
acles 

Each  student  can  make  a 
grounded  extension  cord. using 
type  S  service,  cord 
On  a  suitable  surface,  in- 
stall a  fuse  box  or  circuit 
breaker  box  and  have  students 
install  lighting  and  recept 
acle  circuits  that  involve 
running  cables  10  feet  or 
more,  or  actually  wire  a 
small  building  if  available 


A.  Various  manual  and  automatic 
controls  can  be  hooked  up 
and  their  operation  studied 

B.  Visit  a  farm  or  greenhouse 
complex  to  study  the  use  made 
of  control  devices*.  .  Each 
student  should  record  the 
type,  make,  model,  size,  and 
use  of  each  control  observed. 
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Each  exercise  should 
be  carefully  in- 
spected for  proper 
connections  and 
grounds  before  being 
energized. 

Written  test  on  types 
of  cable  sizes  and 
overcurrent  protec- 
tive device 


Determine  an  electri- 
cal control  situation 
that  the  student 
might  encounter  in 
his  chosen  field  of. 
agriculture  and  have 
him  prepare  speitif  i- 
cations  for  the  ^:on- 
trols  he  t ould  use 
and  then  hook  up 
those^ controls  for 
testing. 


Code    -    01 •0307-01 

Title  -   ELECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE 


AGRICULTURA,. 


OBJECTIVES  BY  UNIT 


Unit  5  -  Troubleshooting  a  mal- 
functioning circuit 
Objective  11 

Troubleshoot  a  circuit  that  does 
not  work.    Using  the  "snap  around" 
volt  ammeter  or  test  light,  he  will 
identify  the  part  of  the  circuit, 
that  does  not  work  and  determine 
whether  he  can  fix  it  or  if  an 
electrician  should  be  called. 


CONTENT 


A,  Systematic  approach  to  troubleshooting 

B.  Locating  the  malfunctioning  component 


T  ■  0 
lERJC 


4.7  0 


EDUCATION 


01 •0307-01  -  Code 
ELECl^RICAL  FUNDAMENTALS  FOR  AGRICULTURE  -  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


A.  Discuss  systematic  approach 


Demonstrate  use  of  a  test 
light  to  locate  a  blown  fuse 
or  tripped  circuit  breaker. 
Demons t rata  ur.e   "'f  a  volt 
meter  to  U     ■      •  olown  fuse 
or  tripped  c^.         .  breaker. 
Use  circuit  boards  to  demon" 
stx-ate  the  following  mal- 
functions • 

.  Grounded  wire 

.  Broken  wire 

.  Incorrect  hook  up 


Set  up  circuits  with 
malfunctions  and 
have  students  locate] 
them  using  a  test 
light  and  "snap 
around"  type  volt 
ammeter.    After  the 
malfunction  is  iden- 
tified, it  ohould  be] 
corrected  and  the 
circuit  testedo 


MODULE  OF  INSTRUCTION 


Title  -    KLECTRICAL  FUNDAMENTALS  FOR  AGRICULTURE  Code  -  01.0307-01 

RESOURCK  MATER lAJ.S 

Books  -  /  . 

1.  Electrical  Terms,  Athens,  Ga.,  American  Association  for  Agricultural 
Engineering  and  Vocational  Agriculture,  1962 

2.  Fannstead  Wiring  Handbook,  New  York,  Mison  Electric  Institute,  1965 

■>,.    Maintaining  the  Home  Lighting  and  Wiring  System,  Athens    Ga  AmerLcan 

Association  for  Agricultural  Engineering  and  Vocational  Agriculture,  1965 


5. 


National  Electrical  Code,  1968  Edition,  Boston,  Mass.,  National  Fire 
Protection  Association,  1968  (Revised  every  3  years) 

Practical  Electrical  Wiring,  8th  Edition,  New  York,  McGraw-Hill  Book 
Company,  1970 


Bulletins  - 


1.  Adequate  Farm  Wiring  Systems,  CornGll  Extension  BuUriLi.n  H49 

2.  Elect  olc  Motor  Protection  and  Controls,  Cornell  Extras  ion  BuUcitin  673 
Periodicals  -  • 

1.  ELoctricity  on  the  Farm,  Reuben  Donnelly  Corp.,  monthly,  .';;2.50  pr^r  year 

2.  Farm  Electrification,  Edison  Electric  Institute,  bi-monthly,  .■?2.00  por  yo;u- 

I  ■ 

Aud  ioyi  s  uJLLs  *" 

1      Suggestions  for  Teaching  Electrical  and  Basic  Controls  Used  in  AgriculUn.-.! 
Production,  Edison  :U.-ctric  Institute,  handbook  and  transparencies  for  ov.-, 
head  ..projector;  homemade  transparencies  on  farm  ^^yout,  dairy  .farm,  green- 
house'complex,  individual  greenhouse  and  residence 
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MODULE  OF  INSTRUCTION 


Titlo  -  USING  ELECTRICITY  IN  AGRICULTURE  Code  -  01.0307-02 

DKSCKirriON: 


The  student  will  learn  how  to  select  units  for  using  electricity  in 
agriculture  for  heat,  light,  and  mechanical  power.    Students  will  be  involved 
with  selection  of  motors  for  specific  puirposes  as  well  as  maintenance  pro- 
cedures.    Students  will  also  be  exposed  to  uses  of  electricity  in  heating. 
This  will  include  maintenance  of  equip nent,  selection        equipment,  and 
application  of  equipment.     Selection  and  maintenance  of  proper  lighting  ^ 
equipment  will  involve  each  student  in  appropriate  activitiv^s . 


MAJOR  DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocations 


Class 

Other 

1. 

Selecting  and  maintaining  electric  motors 

8 

4 

2. 

Selecting  and  maintaining  electric  heat  units 

4 

3 

3. 

Selecting  and  maintaining  lighting  equipment 

5 
17 

13 

Revised  August  1975 
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MODULE  OF  INSTRUCTION 
Title  -  USING  ELECTRICITY  IN  AGRICULTURE  Code  -  01,0307-02 


OBJECTIVES  to  bci  obtained: 

The  student  will  be  able  to: 

1.    Select  the  proper  type  and  size  electric  motor  for  a  specific 
application 

Install  an  electric  motor  in  a  specific  application  with  the 
belt  correctly  aligned  and  tightened  and  the  electrical  connec- 
tions correct  for  voltage  and  direction  of  rotation 

3.  Demonstrate  proper  procedure  for  cleaning  an  electric  motor 

4.  Replace  motor  bearings  .  

5.  Compare  the  costs  of  various  types  of  energy  for  heating  purposes 

6.  Know  when  to  select  electric  heating  units  for  a  specific  applica- 
tion by  himself  and  v;hen  to  obtain  ejcpert  advice  in  selecting 
electric  heating  units  . 

7.  Maintain  various  types  of  electric  heating  equipment 

8.  Measure  light  intensity  using  a  light  meter  and  determine  if  an 
area  is  properly » illuminated 

9.  Select  the  correct  type,  size,  and  number  of  luminaires  to 
adequately  light  a  specific  area 

10.    Maintain  lighting  equipment  for  maximum  light  output 


Code    -  01.0307-02 

Title  -  USING  ELECIRICITY  IN  AGRICULTURE 


AGRlCULTUR/iL 


OBJECTIVES  BY  UKIT 


CONTENT 


Unit  1  -  Selecting  and  maintaining 

electric  motors 
Objective  1 

Select  the  proper  type  and  size 
electric  motor  for  a  specific 
application 


A,  Selecting  a  motor  for  a  specific  application 
considering: 

,  Starting  torque  requirements 
.  Horsepower 
,  Speed 

,  Voltage  available  ^ 
.  Single  or  three-phase 
.  Enclosure  required 
•  Mounting  required 


Objective  2 

Install  an  electric  motor  in  a 
specific  application  with  the  belt 
correctly  aligned  and  tightened 
and  the  electrical  connections 
correct  for  voltage  and  direction  . 
of  rotation 


A,  Installing  electric  motors 
.-Voltage 

,  Correct  direction  of  rotation 
.  Belt  alignment  i  ' 

,  Belt  tension 


Objective  3 

Demonstrate  proper  procedure  for 
cleaning  an  electric  motor 

Objective  4 

Replace  motor  bearings 


A.  Maintaining  electric  motors 
.  Lubrication 
.  Cleaning 

,  Bearing  replacement 
.  sleeve  bearings 
.  ball  bearings 


EDUCATION 


01.0307-02 

USING  ELECTRICITY  IN  AGRICULTURE 


Code 


-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


jA,  Use  filmstrip  How  Earn] 
glgctric  Motors  Start  and 
Run  to  explain  motor  prin*" 
f  ciples 
iB.  Use  book  Farrn  Electric  Mptors, 
I     '  Selection  -  Protection  - 
I      Drives  to  study  factors  in 
\       motor  selection 
jC.  Have  students  develop  a  plan 
i       for  selecting  a  motor  for  a 
1       specific  application  on 
I       their  farm,  greenhouse  com- 
i       plex,  equipment  dealership, 
or  other  agricultural  busings 


Laboraton^  -  Display  different 
types  of  motors  so  students  can 
see  what  they  look  like 
Field      Students  make  a  survey 
of  motors  used  on  home  farm, 
greenhouse  complex,  machinery 
dealership  to  detetmine  size 
and  type  of  motors  used  for 
various  applications 


A»  Open  I'OoV  test,.:*iven 
infv.^natiori  rcr^ard- 
inf,  equiprcnt  re- 
quired for  specific 
applications,  select 
tlie  proper  types  and 
sizes  of  electrical 
motors  that  would 
operate  efficiently 
and  econonic-^lly. 
B«  Electrical  motor  ider|' 

tification  test. 
C»  Laboratory  exercise 
quiz. 


A.  Use  Farm  Electric  Motors  .to 
I       explain  installation 
;Bo  Use  motor  nameplates  and 
j       instructions  to  explain 
!       voltage  and  rotation  direct- 
;       ion  connections 


Laboratory''  -  Students  hook  up 


various  types  and  siaes  of 
motors  for  120  and  240  volts  and 
both  directions  of  rotation, 
.The  instructor  should-- check 
hook  up  before  energiaing  the 
circuit. 

Students  install  a  motor  on  a 
piece  of  equipment  in  the  lab" 
oratory,  with  belt  correctly 
aligned  and  tensioned* 


A.  rerfomance  r,radc  on 
laboratory  exercise. 

B.  Oral  qui?,  on  instal- 
ling electric  motors>; 

C.  Written  tost  on  vol- 
tage, ali?*nn^-.nt  of 
motors,     rilt  tension, 
and  info  mat  ion  on 
motor  nameplates. 


A.  Use  Fann  Electric  Motors 

B.  Use  motor  instruction  manuals 
and  nameplates  to  determine 
lub rica tion  recommendations 

C.  Use  catalogs  to  determine 
procedure  for  ordering  motor 
bearings 


Laboratory  -  Students  clean  and 


lubricate  motors  on  equipment 
in  the  laboratory. 
Students  bring  in  motors  for 
cleaning  and  xubri eating. 
Demonstrate  replacing  various 
types  of  bearings  and  have 
students  participate  as  much  as 
possible 

Field  -  Students  clean  and 


A,  l/ritten  test  on 

maintainin?*  electric 
motors. 
D.  Performance  test  on 
laboratory  exercises. 


lubricate  motors  on  the  home 
£arm»  greenhoui^e  complex, 
machinery  dealership    or  other 
agricultural  business • 


ERIC 


<Code  •  -  01.0307-02 

AGRICULTURAL 

Title  -     USING  ELECTRICITY  IN  AGRICULTURE 


OBJECTIVES  BY  UNIT 

Unit  2  -  Selecting  and  maintaining 

electric  heat  units 
Objective  5 

Compare  the  costs  of  various  types 
of  energy  for  heating  purposes 

^•  Comparison  of  alternative  heat  sources  (electric,  i 
gas ,  fuel  oil) 
.  Co5,t  of  installat'ion 
^,  Cost  of  operation 
•^  j,  '  Convenience 
.  Miaintenahce  required 

Objective  6 

Know  when  to  select  electric  heat- 
ing units  for  a  specific  applica- 
tion by  himself  and  when  to  obtain 
expert  advice  in  selecting  electric 
heating  units 

A.  Selecting  electric  heat  units 
,  Chick  brooding 
,  Milking  parlor 
,  Space  heaters 
,  Water  heating 
,  Oither 

/  > 

Objective  7 

Maintain  various  types  of  electric 
heating  equipruant 


A,  Maintaining  electric  heating  units 


e:ducaticn 


01 •0307-02  .  Code 
USING  ELECTRICITY  IN  AGRICULTURE  -  Title 


TEACHING  METHODS 


[A.  Discuss  comparative  costs 
\       obtained  from  power  company, 
!       gas  company,  oil  dealer, 
!b.  Use  speakers  from  power 
company,  gas  company,  fuel 
oil  dealer. 


STUDENT  APPLICATION  ACTIVITIES 


Notes  on  discussion  and  guest 


speakers 

Repor t  on  elec  'ical  and  heatlnfjC 
^  cooperative 


cost  for  home  rm 
farm,  or  Agri-business  facility, 
monthlv  or  annual  costs • 


A,  Notebook  f^rade 

B.  Student  report  j*i"ada 
Written  essay  ques- 
t.fcon  on  Objective  5. 


jA.  Use  manufacturers*  .  ^erature 
^       to  study  makes,  models,  and 
i      size  of  equipment  available. 
Ib.  Have  speaker  from  power  com- 
pany or  electric  heating. con- 
tractor explain  equipment 
available  and  procedures  for 
selecting  units 

C.  Use  Cornell  Agricultural  En- 

i      gineering  Bulletins  #342,  304 
1      and  Fann  Electrification 
Notes  #4-68. 

D.  Have  students  develop  a  plan 
for  providing  heat  f c r  a 

^      specific  area  of  their  farm, 
greenhouse  complex,  equipment 
dealership,  or  other  agricul- 
tural business. 


Laboratory  -  Display  sample  of 
different  types  of  electric  heat 
uni  ts  • 

Field  -  Field  trip  to  buildings 
that  have  electric  heat  to 
observe  installation  and  learn 
of  its  effectiveness. 


EVALUATION  PROCEDURES 


A,  Field  trip  report 

B.  Labor atory--cxercise6 
written  and  oral  on 
a  student  plan  for 
providing,  heat  for  a 
specific  area,  facil 
ity,  equipment,  or 
business. 


A.  Use  manufacturers'  literature 
for  instruction  on  maintain- 
ing heat  units . 


Field  trip  to  learn  how  owners 
maintain  electric  heat  units 


A.  Field  trip  report 

B.  Written  quiz  on 
maintaininp  electri' 
cal  heatinr:  units. 
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Code  -  01.0307-02 

Title  -  USING  ELECTRICITY  IN  AGRICULTURE 


AGRICULTURA 


OBJECTIVES  BY  UNIT 


COHTEKT 


Unit  3  -  Selecting  and  maintaining 

lighting  equipment 
Objective  8 

Measure  light  intensity  using  a  ; 
light  meter  and  determine  if  an 
erea  is  properly  illuminated 


Objective  9 

Select  the  correct  type,  size,  and 
number  of  luminaires  to  adequately 
light  a  specific  area 


A.  Selecting  lighting  equipment 
,  Light  requirements 
^  Luminaires  available 


Installing  lighting  equipment 
,  Mounting  method 
.  Mounting  height 
.  Controls 


Objective  10 

Maintain  lighting  equipment  for 
maximum  ligh_t_output 


A,  Maintaining  lighting  equipment 
.  Gleaning 

.  Replacing  fluorescent  starters  and  ballasts 


01.0307-02  -  Code 

DUCATION 

USING  ELECTRICI'^Y  IN  Av'RICULTURE  -  Title 


•               TEACHING  METHODS 

STUDENT  APPLICATION  ACTIVITIES  . 

EVALUATION  PROCEDURES 

•  • 
:. 

1 

i 
f 

iA.  Use  the  following  references 
1       to  determine  light  require- 
.   ments :                          '  ■ 

.  ASAE  Recorameridations  R286 
;       .  Illuminating  Engineering 
Society  paper  CP-33 
.  Farm  Electrification  Notes 

#5-68  "V 
.  Farm  Electrification  Notes 
#3-68 

•       .  Illuminating  Engineering 
!          C-^ciety  paper  CP -36 
i       .  Illuminating  Engineering 
Society  Lighting  Funda- 
mentals Course  -  ED- 2 
B.  Have  students  develop  a  plan 
i       for  providing  adequate  light- 
ing on  their  home  fana, 
\       greenhouse  complex,  farm 
yff^            \       equipment  dealership,  or 

other  agricultural  business 

Laboratory  -'^Demonstrate  the  use  j 
of  the  light  meter. 
Demonstrate  factors  involved  in 
lighting,  such  as  intensitjs 
color ,  reflection. 
Demonstrate  various  types  of. 
luminaires • 

Field  -  Field  trips  to  well 
lighted  farm,  greenhouse  com- 
plex, equipment  dealership,  or 
other  agricultural  buKiness. 

\,  Performance  test 

B.  Field  trip  report 
grade • 

C,  Laboratory  exercise 
test,      ,   ^ 

A.  Use  manufacturers'  recommend- 
ations and  the  references 

■       listed  above  to  determine 
proper  installation 

»B.  Review  controls  studied  in 

{     .  Unit  4  and  circuits  studied 
in  Unit  3  of  Electrical 

i      Fundamentals  module. 

Laboratory  -  Demonstrate  effects 

of  mounting  height  on  the   

amount  of  light  provided. 
Field  -  Study  mounting  methods 
and  conurols  on  field  trip 
listed  above. 

A,  Given  a  specific 
situation  and  area 
have  students  select 
the  correct  type, 
si^e  and  nirihcr  of 
luininaries  required 
f cr  adequate  liphtinj 

R.  Laboratory  quiz 

 jA.  Use^ manufacturers '  recomraend- 

!      ations  for  maintaining  light- 
ing equipment. 

if:-  -  ..J 

■'■4.';                              ■•            .    ■  . 

Laboratory  -  Demonstrate  light 
output  of  dirty  light  sources 
compared  with  cleap  ones  * 
Demonstrate  effects  of  defective 
starters  and  ballasts  and  have 
students  replcce  them. 

•  9.       .  ■.. 

A*  Laboratory  f ;  ;ercise 
quizt 

B.  Performance  evalua-. 
tion  in  shop  setting 

■ '  .'j 
■■  Ji' 

MODULE  OF  INSTRUCTION 


Title  -   USING  ELECTRICITY  IN  AGRICULTURE  code  -  01.0307-02 


RKSOURCK  MATERIALS 

A.  Books  - 

Farm  Electric  Motors,  Selection  -  Protection  -  Drives,  American 
Association  for  Agricultural  Engineering  and  Vocational  Agri- 
culture, 1964,  Athens,  Georgia 

lES  Lighting  Fundamentals  Course  -  ED-2.    Illuminating  Engineering 
Society,  I960,  New  York 

B.  Bulletins  -  ' 

Bulletin  304  -  Heating  Water  Electrically  for  the  bairy  Farm, 

Cornell  Agricultural  Engineering  Department 
Bulletin  342  -  Milking  Parlor  Heating  Methods,    Cornell  Agricultural 

Engineering  Department 
Farm  Electrification  Notes  i^^-6B  -  Principles  of  Infrared  Heating, 

New  York  Farm  Electrification  Council 
Recommendations  R  286  -  Lighting  for  Daix-y  Farms,    American  Society 

of  Agricultural  Engineers  . 
Paper  CP-33  -  Lighting  for  Dairy  Farms.    Illuminating  Engineering 

Society 

Paper  CP-36  -  Lighting  for  the  Poultry  Industry,  Illuminating 

Engineering  Society 
Farm  Electrifii:i&tion  Notes  #3-68  -  Outdoor  Lighting  of  the  Farmstead, 

New  York  Farm  Electrification  Council 
Farm  Electrification  Notes  #5-68  -  Dairy  Farm  Lighting,    New  York  Farm 

Electrification  Council 

C.  Periodicals  - 

Electricity  on  the  Farm  -  Reuben  Donnelfey  Corp.,  Monthly,  $2,50  per  year 
Farm  Electrification  -  Edison  Electric  Institute,  Bi-monthly,  $2,00  per  year 

D.  Audiovisuals  - 

How  Farm  Electric  Motors  Start  and  Run,    American  Association  for  Vocational 
Instructional  Materials  ' 
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MODULE  OF  INSTRUCTION 


Title  -      MANAGING  DEALERSHIP  PARTS  DEPARTMENT  Code  -  01.0308-01 


DKSCKinMON: 


This  module  is  designed  to  acquaint  the  student  with  the  complex 
duties  of  a  dealership  parts  department.    He  will  become  involved  with 
inventory  cor*trols,  the  ordering  and  receiving  of  emergency  and  stock 
parts,  marketing  and  advertising  parts  sales  and  learning  the  needs  and 
problems  of  the  agricultural  dealership  customers.    The  student  will  recog- 
nize the  importance  of  the  activities  of  f-he  parts  department  and  how  they 
are  dependent  upon  management  and  the  service  department.     These  activities 
will  also  coincide  with  the  needs  of  the  consumer. 


DIVISIONS  OR  UNITS  OF  CONTENT  Time  Allocation 

Class  Other 


1.  The  Role  and  requirements  of  a  parts  man 

2.  Inventory  controls 

3.  Ordering  Procedure 

4.  Receiving,  checking  and  verification 

5.  Merchandising  program 

6.  Effective  Displays 

7.  Advertising 


1  1 

2  3 
2  3 

1  3 

2  A 
1  4 
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MODULE  OF  INSTRUCTION 
Title  -         MANAGING  DEALERSHIP  PARTS  DEPARTMENT  code  -  01,0308-01 

X 

OBJECTIVES  to  be  obtaincdV\ 


The  student  will  be  able  to: 

1.  Compare  the  important  role  of  the  parts  man  with  the  other  personnel  in 
the  total  dealership  operation. 

2.  Compare  the  personal  characteristics  required  of  a  parts  man  with  the 
other  personnel  in  the  total  dealership  operation. 

3.  Identify  inventory  control  procedures,  and  compare  good  control  practices 
with  haphazard  controls. 

4.  Efficiently  order  parts  from  a  manufacturer  using  varied  order  forms 
required  by  them. 

5.  Efficiently  receive,  check  in  parts  shipment,  record  back  ord;2rs,  file 
damage  reports  and  file  all  documents  for  future  reference. 

6.  Identify  the  need  of  promoting  parts  sales  and  formulate  a  parts 
merchandising  program  for  one  year  pejriod. 

1,     Effectively  utilize  available  display  areas  by  designing  promotional 
sales  of  parts  and  recognize  the  need  for  effective  displays. 

8.    Develop  an  effective  advertising  program  for  a  one  year  period  for  a 
dealership. 
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Code  -  01.0308.01 

Title  -     MANAGING  DEALERSHIP  PARTS  DEPARTMENT 


AGRICULTURAL 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit     !•  -  The  Role  and  require- 
ments of  a  parts  man 
Objactive    1-  -  Compare  the  impor- 
tant role  of  the  parts  man  with 
the  other  personnel  in  the  total 
dealership  operation. 


A-  Parts  sales  and  total  sales  relationship. 
.  Margin  per  dollar 
.  Percent  of  sales 
.  Return  above  costs 

B.  Parts  department  and  other  department  relations 

.  Parts  records  of  customer  sales 
.  Service  department 
.  New  and  used  machinery  sales 
.  Customer  confidence  and  respect 

Parts  department  management  and  customer 

retention, 

C.  Basic  duties  of  a  partsman 

.  Keep  adequate  supply  of  fast -selling  parts 
Estimate  future  parts  needs  and  order. 
Check  and  store  incoming  parts-' 
Advertise  and  display  parts. 
Sell  parts,  collect  and  account  for  money 
involved- 


4  8  \ 
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\i  I)  r  C  A  T  1  0  N 


01.0308-01 

MANAGING  DEALERSHIP  PARTS  DEPARTMENT 


Code 
Title 


•rKACIIINC  MPI'I'HODS 


A.  Have  a  dealership  manager 
and  a  dealership  partsmati 
talk  to  class. 

B.  Lecture  with  use  of  slides 
and/or  transparencies 

C.  Show  figures  concerning 
margin  of  successful 
business. 

D.  Show  equipment  association 
figiu?es  of  percent  parts 
sales  vs.  total  sales. 

E.  Show  sample  records  for  - 

.  Service  department  sales 

•  New  and  used  machinery 
sales 

.  Inventory  cards 

F.  Use  of  states  dealership 
association  information. 

G.  Use  sample  record  cards 
from  successful  dealership 
.  Method  of  record  of  fast 

moving  parts. 

•  Sales  history  over  period 
of  years. 

H.  Use  sample  manufacturer's 
shipping  slips. 

.  Check  in  parts  received 
.  Record  back  orders 

I.  Use  repair  parts  lists 
order  parts  for  specific 
repair. 

J.  Use  of  phone  talking  to 
customers . 


STUUEm'  APPLICATION  ACTIVITIES 


A.  Calculate  margin 

B.  Visit  successful  dealership 
to.  observe 

.  Records  of  customer  sales 
.  Relationship  &  records  of 

sales  to  service  dept. 
.  Records  maintained  on  new 

and  used  equipment. 
.Records  for  inventory 

control. 

C.  Use  of  communication  media— 
advertisement  samples. 

D.  ,  Use  parts  books 

E.  Use  of  parts  inventory  file, 
parts  storage,  etc. 

F.  Use  telephone  ordering  parts 
from  supplies. 

G.  Use  telephone  receiving 
orders  from  irate  customer. 
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EVALUATION  PROCEDURES 


Oral  or  Written 

A.  Calculate  %  of  parts 
sales  vs.  total 
sales 

B.  Develop  records  for 
parts  sales  to 

.  Customer 

.  Service  department 
.  Used  and  new 
machineiy 

C.  Develop  a  method  of 
keeping  inventory. 

D.  Develop  seasonal 
advertising  program 

E.  Order  parts  required 
for  specific  repair 

P.  Check  in  parts 
received 

.  Record  back  orders 


mc 
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01-0303-01 

r  [ANAGIi^^  D'EALEl^SHIP  PARTS  DEPARTHSOT 


A  G  R  I  C  U,,L  T  U  R  A  L 


OBJECTIVES  BY  UNIT 


Objective     2  -  Compare  the 
personal  characteristics  required 
of  a  parts  man  with  the  other 
personnel  in  the  total  dealership 
operation. 


CONTENT 


Basic  knowledge  needed  by  partsman 
.  Parts 
,  Machines 

.  Operating  St  management  procedures 
.  Farming  methods  and  probleriB  ' 
.  Know  how  farmers  think 


.Personal  Characteristica 

.  Patient 

.  Steady 

.  Impartial 

.  Responsive 
.    ,  Diplomatic 

,  Good  Housekeeper  ^ 

,  Good  teachor 

,  Good  observer 

,  Ambitious  learner 


Job  requirements 
,  Keep  good  written  records 
Report  prospective  buyers 
,  Report  customer  complaints 
,  Compare  yearly  purchases  and  sales 
.  Keep  parts  inventory 

Know  transportation  and  communication  expenses 
.  Know  parts  turnover  "  *  1- 

,  Know  customer  financial  status.  ; 


• 
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EDUCATION 


01.0308-01 

IMAGING  DEALEI?SHIP  PARTS  DEPAETMENT 


-  Code 


-  Title 


TEACHING  METHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Lecture  -  Using  slides  and/or 
overhead  showing 
,  Cutaway  - 
,  Parts  illustrations 


A  .  Use  parts  Books 

B  -  Parts  ordering  procedures 


Lecture  -  using  slides  or  over- 
head showing  - 
.  Good  listener 
.  Diplomacy  . 
.  Good  Housekeeping 
.  Understanding  of  problem 

from  description 
.  Accurate  account  of  customer 
requirements 


Lecture  -  using  slides  or  over 

head  showing  - 
.  Sample  inventory  records 
.  Sample  reports  of  prospective 

buyers  and  customer  complaints. 
,  Sample  inventory  cards 
.  Sample  transportation  cost 
chart 

.  Keep  records  of  parts  turn- 
over and  importance  of 


Set  up  mock  conversation 
between  each  two  students, 
One  a  customer  of  various 
temperament,  the  other  the 
local  dealer  parts  man. 
.  Customer  has  an  assimulated 

problem. 
.  Customer  has  writtep  exact 

problem  on  paper. 
.  Customer  tells  parts  man 
problem  -  compare  problem 
told  to  parts  man  with 
actual  problem. 


Fill  out  prospective  buyer 
reports. 

Fill  out  customer  complaint 
form. 


Oral  - 

..Record  problem  - 
B.Have  a  student  act  as 
customer  with  a  speci- 
fic problem. 
Have  others  in  class 
act  as  parts  man  recorjd- 
ing  problem 
.  Aetual  problem 
.  Required  parts  needed. 


J.  u  rm . 

Figure  out  shipping  costs 
of  incoming  shipments. 
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Visit  dealership  St 
obtain  - 
.  Sample  prospective 

buyer  forms 
.  Sample  customer 

complaints  form 
,  Sample  inventory  cai|ds 
.  Explain  how  each 

work  and  what 

information  is 

required- 


Code  01.0308-01 

A  G  R  1  C  U  L  T  U  R  .••  - 

TitLi  -  MANAGING  DEALERSHIP  PARTS  DEPARTMENT 


OBJECTIVES  BY  UNIT 

1 

CONTENT  i 

Unit   '2  -  Inventory  controls 
Objective    3*  ^  Identiiy  inven- 
tory control  procedures,  and 
compare  good  control  practices 
v>rith  haphazard  ontrols. 

Unit    3  -  Ordering  Procedure 
Objective    4  -  Efficiently  order 
parts  from  a  manufacturer  using 
varied  order  forms  required  by 
them- 

i 

? 

! 

1 

A.  Efficient  gtock  parts  keeping  \ 
.  Smaller  stock-less  capital  investment  1 
.  Balance  of  obsolete  and  fast  moving  parts. 

.  Speeds  up  receiving  and  stocking-reduces  . 

errors •                                                     T   ^  1 
.  Errors  of  judgement  in  ordering  less  drastic. 

B.  Inventory  control  record  cards  show: 
.  Machine  used  on 

.  Substitute  part  number 
.  Part  replaced 
.  Order  number  &  date 
.  Quantity  ordered 
. ^Date  order  received 
' .  "Quantity  sold 
.  Description  of  part 
.  Part  number 
.  Inventory  on  hand 

A.  Part  numbering  j 
.  Positive  identification  j 
.  Speeds  up  service 

.  Significance  of  a  part  number 

B.  Parts  Catalogues 

C.  Ordering  Steps 

.  Correct  part  number 

.  Check  parts  catalog 

.  List  correct  part  number 

#  List  in  numerical' sequence 

.  Make  inventory  card  entry 

.  Identify  type  of  order 

.  stock  order 

.  emergency  order 

.  fill-in  order 

.  special  merchandising  order 

.  quantity  discount  order 

8 

■     ■  . 
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C  A  T   I  ()  N 


OI.O3O8-OI       -  Code 
MANAGING  DEALERSHIP  PARTS  DEPARTMENT  -  '^itle 


TKA<:iIIN(;  HlCniODS 


Lecture  using  slides  i%  over- 
head showing  - 

.  Figures  on  efficiency 

.  Manufacturer  repurchase  of 

obsolete  parts  programs 
•  Recommended  reorder  proce^ 

dures. 
.  Ho^  to  determine  fast 

moving  parts. 
.  Records  on  ordering  parts. 
.  Running  inventory  cards. 
.  Part  numbers  and  their 

substitutions. 


A.  Set  ur  sample  parts  order 
and  demonstrate  use  of  parts 
Catalogues  to  complete  order 
forms* 

B  .  Using  manufacturers  parts 
list,  refviei/  contents* 

C.  Fill  out  machinery  company 
odering  forms. 

D.  Slides,  overhead  or  opaque 
show  and  discuss  - 

.  Ordering  procedure 
,  Inventory  cards 
.  Stock  order 

.  Merchandising  order  form 
.  Edscount  structure 


STUUKNT  APPLICATION  ACTIVITIES 


Using  sample  »7ant  sheets 
have  students  record  parts 
to  order. 

Obtain  obsolete  dealer 
inventory  cards,  determine 
if  fast  moving. 
Obtain  running  inventory 
cards,  fill  out  upper  por- 
tion of  card. 
Design  code  for  - 
.  Obsolete  parts 
.  Fast  moving  parts 
.  Ordered  parts  after 

supply  depletion 
.  Back  orders 
.  Substitution  nmbers 


Part  catalog  use,  ability  to 
order  parts  correctly. 
.  Complete  - 

.  daily  parts  order 
.  seasonal  stock  order 
.  yearly  stock  order 
.  Calculate  discounts  avail- 
able. 


EVALUATION  PROCEDURES 


Work  v/ith  local  dealer- 
ship - 
.  Select  50  items  by 

part  number 
.  Maintain  one  year 

movement  of  part 

selected. 
.  Previous  year  move- 
ment. 
.  Parts  ordered  - 

quantity  &  date 
.  Date  received 
.  Back  orders 
.  Gatagorize  as 

.  fast  moving 

.  slow  moving 

•  obsolete 


Written  Quiz 

.  Make  an  emergency 
order  for  parts  for 
a  broken  machine 
using  parts  catalog 
and  parts  ordering 
form. 

.  Make  a  regular  stocl 
order  for  inventory 

.  Make  a  seasonal 
stock  order  and 
determine  method  of 
shipment . 


ERIC 
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•Code  -  OI.O30S-OI 

Tit  i^>  -  MANAGDra  deai:ership  parts  department 


AGRICULTU^ 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  .•4*    Receiving,  checking 
and  verification 
Objective    5  -  Efficiently 
receive,  check  in  parts  shipment, 
record  back  orders,  file  damage 
reports  and  file  all  docments 
for  future  reference. 


Unit   -5  -  Merchandising  program 
Objective    6  -  Identify  the  need 
of  promoting  parts  sales  and 
formulate  a  parts  merchandising 
program  for  one  year  period. 


mic 


ship-to  code 
damage  on  freight 


bill 


A.  Receiving  a  parts  order 
.  Inspection  for  damage 

.  Check  loading  tally  and  freight  bill  for: 
•  number  of  item 
.  weight 

.  name,  address*, 
.  Note  shortage  or 

before  signing 
.  Retain  dealer's  copy  of  freight  bill  and  give 

to  correct  bookkeeper. 
Damaged  shipment 

.  Inspect  damage  and  notify  carrier 

.  Estimate  damage  in  dollars  and  cents 

.  File  damage  claim 
C.  Check  contents  and  place  in  bins 

.  Check  contents  against  packing  slip 

.  Check  inventory  cards  for  bin  location 

.  Place  parts  in  bin 
D-  Post  on  inventory  control  cards 

.  Post  from  packing  slip 

.  UpMiate  control  cards 

.  File  packing  slip 

.  Any  discrepencies  in  order  should  be 
reported  to  parts  department. 

A.  Efficiency  of  operation 

.  Fact  handling  of  customer 
.  Parts  display  -  self  service 
.  Efficient  use  of  space 
.  Control  stock  size 

B.  Tools  of  selling 
.  Displays 

.  Advertising 

.  Sales  of  service  shop  work  \ 

*  Telephone 

.  Promotion  of  early  repair 

.  Sell  related  parts 

.  Sell  accessories 

.  Sell  toys 

.  Sell  improvement  and  changeover  packages 

.  Flat-rate  pricing  and  estimating 

C.  Sell  to  serve  the  customer  best. 
.  Correct  machine  usage 

.  Preventive  -  maintenance 
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i'       f    A  '!  ION 


OI.O3OS-OI 
MANAGING  DEALERSHIP  PARTS  DEPARWIENT 


-  Cod^2 

-  Title 


•|KAr:iiiNf;  MK'iiiODS 


Use  slides,  overhead  -  discuss 
the  use  of  parts  orders  to 
explain  content. 
Obtain  and  explain  use  of: 

.  Freight  billing  forms 

.  Packing  slips 

.  Invoice  forms' 

.  Loss  and  damage  claim  forms 

.  Bill  of  lading 


Use  slides,  overhead  —  dis- 
cuss - 

.  Role  play  parts  -  selling. 
.  List  characteristics  of 

salesmen  good  and  bad. 
.  Set  up  model  displays,  etc 
.  Stress  importance  of  kno/^*- 

ing  machines  for  which 

parts  are  stocked  and  sold. 
.  Merchandising  literature 

from  manufacturers. 

.  show  sample  - 

.  newspaper  advertisements 

.  hand  bills 

.  parts  display  racks  (Self 
service) 


STUUENT  APPLICATION  ACTIVITIES 


A.  Check  parts  order 

B.  Check  parts  shipped 

C.  Binning  parts 

D.  Correct  use  of  forms 

.  Fill  out  damage  report 
.  File  freight  bills, 

order  forms,  invoices 
.  Post  on  inventory  cards 


A. _,Using  a  dealer  display  area 

■  .  Design  seasonal  display 
.  Permanent  display 

B.  Outline  program  for 

•  Telephone  sales 

•  Seasonal  advertising 
.  Early  order  hand  out 

sheets 

.  Preventative  maintenance 


EVALUATION  PROCEDURES 


Working  with 
dealership  —  assist 
parts  man 

.  Check  shipment 
against  bill  of 
lading. 
.  Check  for  shortage 

&  damages 
.  If  shortage  and/or 
damage  file  claim 
form. 

.  Post  parts  received 

on  inventory  cards 
.  Check  parts 
.  received  against 
orders. 


Working  with  dealer- 
ship - 
-  Outline  a  one 

year  program  - 
.  Merchandising 
.  Seasonal  sales 
.  Preventative 

maintenance 
.  Make  a  schematic 

of  parts  display 

area  - 
.  Show  fast  moving 

items. 
,  Seasonal  item 

display. 
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.Code 


-01.0308--01 

l^NAGING  DEALERSHIP  PARTS  DEPARTMENT 


A  G  R  1  C  U  L  T  U  K   •  ^ 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit    6  -  Effective  Displays 
Objective   '7  -  Effectively 
utilize  available  display  areas 
by  designing  promotional  sales 
of  parts  and  recognize  the  need 
for  effective  displays. 


A.  Means  of  selling  parts 

*  Impress  the  customer  of  dealers  ability  to 
supply  parts. 

.  Indicate  exterisiveness  of  parts  supply 

.  Inexpensive  advertisement 

.  Inspirational  bu;^''ing  is  promoted 

.  Add  to  attractiveness 

B.  Fundamentals  of  displaying 

.  Feature  rapid  selling  items 
.  Coordinated  vriLth  advertising 

•  Easy  access  to  customer 

.  Area  should  be  neat  and  clean 

.  Timely  display 

.  Price  information  shown 

.  Display  checked  and  replenished  daily 

.  Good  lighting  ■ 

.  Some  featuring  and  sequence  should  be 
apparent. 

C.  Types  of  displays 

.  Islands  and  tables 
.  Boards 
.  Windows 
.  Floor  . 
.  Wall 

.  Counter  and  shelf  . 

D.  Parts  most  effectively  displayed 
.  Seasonal  parts 

.  Parts  with  best  sales  margin 
.  New  items 

.  Related  parts  and  accessories 
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EDUCATION 


01.0308-01 

MANAGING  DFALSISHIP  PARTS  DEPARTMENT 


-  Code 

-  Title 


TEACHING  MRTHODS 


Check  with  dealerships  to 
make  up  a  chart  which  will 
indicate  how  important  adver- 
tising is  believed  to  be  by 
management . 

Have-  an  advertising  staff 
member  talk  to  class. 
Acquire  examples  of  the  various 
media. 


STUDENT  APPLICATION  ACTIVITIES^    EVALUATION  PROCEDURES 


A. Write  up  a& 

six  media 
B^Visit  def 
sample  acivt. 


)r     I  From  dealerships  visited 
obtain  copies  o£  re- 
vamped advertisements 
to  move  parts  sales* 


EDUCATION 


HANGING  DEALERSHIP  PARTS,  DEPARTMENT 


Title 


TEACHING  METHODS 


.  Slides  of  types  of  displays 
(good  and  poor  procedures) 
B  .  Show  arrangements,  materials 
used  to  present  parts  of 
display. 
3  ,  Discuss  methods  of  display 
as  related  to  particular 
parts  being  displayed. 

D.  Discuss  and  illustrate  types 
which  lend  themcelves  best 
for  particular  items  of  sale 

E.  Stress  timeliness  of  display 


STUDENT  APPLICATION  ACTIVITIES 


A  .  Visit  other  dealers  for 
ideas. 

B..  Build  islands,  counters  6t 
shelves  for  an  effective 
display. 
.  Trips  to  area  dealerships 
compare  displays. 


p..  ^. ....... 
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Oral  or  Written 

Make  suggestions  for 
improving  display 
and  promotional 
program  of  dealershi] 
working  with. 
Explain  importante 
of  - changi  ng  and 
factors  of  effective 
displays. 
Of  Dealerships 
Visited  -  Redesign 
display  to  become 
more  effective. 
Set  up  various 
ty pe  s  of  di  s  pi  ays   '  ^ 
using  parts  which 
are  most  appropriate 
for  the  type  chosen. 


EVALUATION  PROCEDURES 


.Code..    .  01.0308-01 

Titi.-j  -  .   MANAGING  DEAUSRSHIP  PARTS  DEPARTMEINT 


 ,','-ir 


A  G  R  1  C  U  L  T  U  R  'S 


OBJECTIVES  BY  UNIT 

CONTENT  1 

Unit    7  -  Advertising 
Objective    8.  -  Develop  an 
,    effective  advertising  program 
for  a  one  year  period  for  a 
dealership. 

A.  Importance  of  advertising  ! 
.  Reaches  customers  who  do  not  frequent  j 

dealership. 
.  Inform  customers  of  new  machines  &  part 

availability.  j 
•  Increases  desire  for  ownership  of  parts  ' 

and  accessories. 

Influences  customers  to  use  senrvice  offerings 

of  dealership. 
;  b.            of  advertising 
'            irect  mail 

iiewspaper  ads 
.  Radio 
.  Road  signs 
.  Television 
.  Handbills 

C.  Planning  is  most  important  in  advertising 


4n, 
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lERIC 


MODULE  OF  INSTRUCTION 


Title  - 


MANAGING  DEAJJIRSHIP  PARTS  DEPARTMENT 


Code  -  01.0303-01 


RESOURCE  MATERIALS 


A.  Books  -  (text-'^ 


I  s  W.     Farm  &  Power  Equlpu.,  jit 

retailers  Handbook, Nat,  Farm  Power  Equip.  Dealers  Assoc., 
23A0  Hampton  Ave.,  St.  Louis,  Missouri,  196A 


B.  Bulletins  - 


1.  John  Deere  Co.  ,  Syracuse,  N.  Y.  ,  .:  Vouv  Parts  Department  ^   _ 

2.  n^^?pr.hin  ManLement  Manual;  Parts  Management,  Massey^Ferguson 

Co.,  Racine,  Wisconsin  nu-««,>« 

3.  Inte;national  Harvester  Co.,  What  is  a  Parts  Number ,.  Chicago , 

Parts^Sales  Manual,  John  Deere  Co.  Inc.,  Maline,  Illinois 


C.  Periodicals  -     1.  Newspapers 

2.  Farm  Power  and  Equipment 

3.  Implement  and  Tractor 


D.  Audio  visui^  aids 
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MODULE  OF  INSTRUCTION 

Title  .  MANAGING  AN  AGRICULTURAL  MACHINERY  Code  -  01 ,0308-02 

SERVICE  DEPARTMENT  ^  — •  . 

nKSCKIITION: 

There  are  three  departments  in  a  well  balanced  agricultural  machinery 
dealership       service,  sales,  and  parts.    Each  should  make  a  profit  for  the 
dealer. 

This  module  is  designed  to  ^iva  a  student  some  knowledge  of  managing 
an  agricultural  machinery  dealer  service  department  to  make  a  profit  for 
the  dealer  and  protect  customer  investment. 

In  this  module  there  are  units  of  study  on  profit  analysis,  management 
control,  flat  rate,  roachirie  earnings,  scheduling  work,  job  tickets,  pre- 
delivery and  delivery :^>:s?!^ice ,  service  daraartment  layout,  and  foreman's 
desk  and  library. 

MAJOR  DIVISIONS  OR  UNITS  OF  XOTTENT  Time  Allocations 


Class  Other 

1,  Service  department  ^fj^ofdoasl  5.3 

2,  Service  departmen    ^^>yout  and  planning  3  4 

3,  Service  record  ke£g>j:|f|ig  3  8 

4,  Special  activities  2  2 

IB  17 
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MODULE  OF  INSTRUCTION 

Title  -  MANAGING  AN  AGRICULTURAL  MACHINERY         .  code  -  01.0308-02 

SERVICE  DEPARTMENT 

OBJECTIVES  to  be  obtained: 

Given  a  dealership  service  department  situation  the  student  will  be 
able  to: 

1.  describe  the  purposes  of  a  farm  machinery  dealer  service  department 

2.  identify  and  explain  the  factors  relating  to  management  control 

^* describe  the  organization  of  personnel  in  the  service  department 
and  the  role  of  each  porson  at  a  level  of  performance  acceptable 
to  the  teacher 

A.    draw  up  a  floor  plan  for  an  efficient  service  department  operation 

5.  describe  the  daily  operation  of  a  service  department 

6.  completiely  and    accurately  fill  out  and  price  a  shop  service  order, 
using  a  flat  rate  manual  as  a  guide 


4f8 


Code    -  01.0308-02 

AGRXCULTUR*^ 

Titlti  -  MANAGING  AN  AGRICULTURAL  MACHINERY  SERVICE  DEPARTMENT 


CONTENT 

Unit  1  •  Service  department 

1 

■  1 

'  I 

personnel 

1 
1 

Objective  1 

Describe  the  purposes  of  a  farm 

A. 

Purposes  of  a  farm  machinery  dealer  service 

machinery  dealer  service  department 

depdrtment 

9  Protect  the  customer's  investment 

importance  of  pre-delivery  service  of 

' '  SfiiiiTimpnt 

•importance  of  post-delivery  service  of 

•     Xtll^^J  ^  COXi^C     \Ja^     C^^X^XClll.     L>  ^  (JUU  JLCo  l,l\J\J  L>X  11^  CXIIU 

•  xmpori^ance  oi.  sexvice  personnel  craming 

•  riciKe  a  proxxc  jlkjj.  uhc  ueax6r 

•  importance  of  daily  and  monthly  individual 

service  personnel  records 

•  imprortance  of  machine  earning  records 

•  importance  of  computing  s,  monthly  profit 

anai^ys  xs 

Objective  2 

Identify  and  explain  the  factors • 

A. 

Management  control 

relating  to  management  control 

•  Product  sold  in  a  service  departmen-t 

,  How  to  set  a  reasonable  goal  on  a  monthly  basis 

•  Controlling  time 

•  use  of  time  clock 

•  use  of:  time  tickets 

•  Computing  efficiency  of  individual  serviceman's 

time  from  time  tickets  and.shop  tickets 

•  Methods;xof  analyzing  the  quality  of  service 

•  Shop  andrpersonnel  appearance 

•  Adequ.ateiishop  tools 

nr.- 

•  Proper  use  of  service  library 

1 
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DUCATION 


01.0308-02  -  Coda 
MANAGING  AN  AGRICULTURAL  MACHINERY  SERVICE  DEPARTMENT  -  JitLe 


TEACHING  flTHODS 


STUDENT  APPLICATION  ACTIVITIES 


EVALUATION  PROCEDURES 


Discuss  the  two  major  purposes 
and  -the  importance  of  the 
contributing  factors. 
(Th'_i  contxihuxtlng  factors 
will  be  discuss ed  in  detail 
throughout  this  unit.) 


discussion 

Use  chalkboaxd  and /or  over- 
head projector  to  show  types 
of  time  tickets  and  how  to 
calculate  and  record  time 
daily  and  monthly 
Have  students  Look  up  and 
record  or  recite  a  service 
procedure  from  the^iservice 
library 


A.  Field  trip  to  farm  machinery 
dealership  service  ^lopa-?  I- 
ment.    While  there: 

•  Make  rough  sketch  of  shop 
floor  plan 

•  Notre  type  of  shop  service 
oxder  used 

.  Note  type  of  pre-delivery 
and  delivery  srervice 
orders  (if  used) 

•  ~:Study  a  pre-delivery 

service  checksheet  ( if  used) 
(Hiese  four  items  can  be 
us^ed  for  discussion  in  th^ir 
rEs;pective  units.) 


A,  Use  service  library  to  look 
up  tcols  used  and  service 
proc'^ure  for  a  given  job 

B.  Use  time  tickets  and  time 
clock 

C,  CalcuHiate  saleable  time 
( recovered  time) 

D.  Understand  duties  of  service 
personnel 
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A«  Oral  or  written 
scription  of 
purposes  given  to 
ins  true tor* s  satis- 
faction 


A,  Instructor  assess 

s  tudents  •  unders  tand* 
ing  of  controlling 
time,  computing 
efficiency  of  inda- 
vidua Is 

B,  Identification  test 
of  shop  tools 

C,  Student  description 
of  use  of  individual 
items  in  service 
library-^ 


Code  -  01.0308-02 

AGRICULTUR.^^ 

Titl.?  -  MANAGING  AN  AGRICULTURAL  MACHINERY  SERVICE  uEIARTMENT 


1 

CONTENT  i 

Objective  3 

1 

i 

Describe  the  organization  of 

A. 

Personnel 

personnel  in  the  service  department 

.  There  are  two  choices  when     ; ring  service 

and  the  role  of  each  person  at  a 

departinept  personnel: 

level  of  performance  acceptable  to 

.  hire  inexperienced  personnel  and  train  them  j 

the  ton Cher 

.  hire  experienced;  personnel 

! 

,  Ratio  of  experienced  personnel  to  trainees 

,  Ratio  of  servicemen  to  leadman  (foreman) 

,  DsLties  of  service  gciersonnel 

,  Dirties  of  service  :^o reman 

i 

.  Duties  of  service  ciepartment  manager 

.  How  to  select  serx£ce  personnel 

B. 

Training 

.  Why  training  service  personnel  is  necessary 

,  Possible  methods  of  training  service  personnel^^ 

.  Available  training,  such  as  factory,  local 

• 

school  evening  courses,  etc. 

Bmt  2  -  Service  department  layout 

and  planning 

iGbjective  4 

! '&raw  up  a  floor  plan  for  an 

A 

^^r^/ipf*  Hf»na Ttrnpn t*    1  Avniit*  'a 

inefficient  service  department 

Fl  nnif  nlan^  ^ 

lope  rat  ion 

*^t-fll  1   c  1 -f  r\r-  ^ -rfl otnTQ     f*l  eanlne  area     *5et  iiD 

fl  "rm  Anil"!  nm^  n  t*      o  t*  r» 

Objective  5 

• 

Describe  the  daily  operation  of  a 

A . 

Foreman's  desk  and  library 

service  department 

,  Importance  of  a  service  foreman *s  desk  and  types 

f 

•  Items  kept  at  or  near:  the  foreman's  desk,  such  as: 

•  service  library 

,  customers'  machine  service  data  records 

.  Importance  of  a  service  library 

.  How  to  fill  out  and  file  service  data  records 

,  Keeping  service  data  records  up  to  date 

.  Filing  seryice  information  in  the  library 

B. 

Scheduling  work 

.  Use  of  a  calendar  pad  to  schedule  work 

.  Use  of  flat  rate  manual  to  schedule  mechanic's 

time  ' 

•  Making  fomns  to  be  used  by  sales  department:  to 

inform  service  foreman  of^new  and  used  machine 

deias^reiry  and:  pick-ups  ; 

6                              —  : 
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EDUCATION 


01 •0308-02  -  Code 
MANAGING  AN  AGRICULTURAL  MACHINERY  SERVICE  DEPARTMENT  -  Title 


TEACHING  METHODS 


A.  Discussion 

B.  Use  a  resource  person,  such 
as  a  farm  machinery  dealer, 
service  department  manager, 
or  service  foreman 


A.  Discussion 


A.  Discussion 

Use  chalkboard  and/or  over- 
head projector  to  show  and 
discuss  mock  floor  plans 


A.  Discussion 

B.  Use  chalkboard  and/or  over- 
head projector  to  show  types 
of  service  data  cards  and 
demonstrate  how  to  fill  them 
out  and  keep  them  up  to  date 


A.  Discussion 

B*  Use  of  flat,  rate  manuals  to 
look  up  time  required  to  do  a 
specific  tractor  repair 
(demonstrate) 
C*  Use  chalkboard  or  overhead 
projector  ta  show  how  to  make 
and  •  fill  ou.t:43necessary  forms 


APPLICATION  ACTIVE  ES 


A»  Set  up  mock  interviews  for 

service  jx)bs 
B.  Fill  out  job  application 

forms 

Skills:   •  understand  duties  of 
service  personnel 


A.  Have  students  lis t- available 
training  in  their  area,  such 
as.  adult  education  courses  , 
factory  training  at  a  dealer* 
ship,  etc. 


A.  Make  up  mock  floor  plans  for 
service  department 

B.  Rearrange  the  floor  plan  of 
a  mock  service  department 

Skills:     .  service  department 
layout  consultant 


A.  Look  up  shop  foreman's  desks 
in  sales  catalogs ,  list 
advantages  and  disadvantages 
of  different  types 

B.  Fill  out  service  data  sheet 
on  a  tractor  in  the  shop 

C.  Check  proper  filing  of 
service  infomation  In  (the 
shop  library 

Skillsr     .  maintain  service  data 
records 
•  file  service  informa 
tion  . 

A.  Look  up  time  required  ito  do 
specific  repairs  on  a  trractor 

B.  Make  up  a  calendar  and  .schedili 
1  week's  work  for  2::im0d3anics 

Skills:     .  how  to  schsiul^  work 
to  keep  mecdianics  busy 
502  show  aizpro£Lt  on 

their  time 

7 


EVALUATION  PROCEDURES 


A,  Matching  questions 
on  personnel  and 
descriptions  of 
duties 

Instructor  assess 


B 


C. 


student's  ability  to 
complete  job  appli- 
cation 

Instructor  assess 
s  tudent  *  s  interview 
techniques 


A.  Oral  or  written 

lis  ting  of  training- 
available 


A,  Instructor  assess 
students '  floor 
plans 


A.  Instructor  assess 
accurateness  of  work 
done  under  student 
application  activity 


Make  tm  a  service  jot 
on  a  sipecific  make 
and  model  tractor. 
Have  the  student 
accurately  and  com- 
pletely fill  out  a 
shop  service  order 
using  a  flat  rate 
manual  ilbr  lflbor  prices 


^Code-  01.0308-02  •  ^ 

Titlo  'MANAGING  AN  AGRICULTURAL  MACHINERY  SERVICE  DEPARTMENT 


A  G  R  I  C  U  L  T  U  R 


OBJECTIVES  BY  UNIT 


CONTENT 


Unit  3  -  Service  record  keeping 
Objective  5 

Describe  the  daily  operation  of  a 
service  department 

Objective  6 

Completely  and  accurately  fill  out 
and  price  a  shop  service  order, 
using  a  flat  rate  manual  as  a  guide 


Unit  4  -  Special  activities 
Objective  5 

Describe  the  daily  operation  of  a 
service  department 

Objective  6 

Completely  and  accurately  fill  out 
and  price  a  shop  service  order, 
using  a  flat  rate  manual  as  a  guide 


A,  Job  tickets 

o  Importance  of  job  tickets 

.  Importance  of  having  customers  sign  job  tickets 
.  Properly  filling  "out  a  job  ticket 
.  Use  of  job  ticket  while  job  is  in  shop 
•  Use  of  job  ticket  when  job  is  completed 
.  Filing  job  tickets  after  job  leaves  shop 
,  Parts  department  relations 

.  Importance  of  the  parts  department  and  service 
department  working  together  to: 
•  maintain  a  stock  of  parts  for  future  repairs 
.  keep  informed of  la tes t  chahges  in  parts 

.  increase  parts  sales   

.  increase  setrvice  sales 
.  identify  worn  parts 


A,  Pre-delivery  and  delivery  service 
,  The  value  o£  a  delivery  report 

.  Four  important  steps  in  making  delivery: 

•  receiving 

.  warehousing  and  storage 
.  preparing  for  delivery 

•  delivering 

B,  Selling  service 

.  Reasons  for  selling  service 

.  Methods  of  selling  service 

,  Shop  conditions  for  selling  service 

C,  Flat  rate 

.  Advantages  of  a  fiat  rate  system 
.  How.  to  price  a  flat  rate  job  ' 

.  Keeping  individual  mechanic's  records  from  flat 
rate  records 

D,  Machine  earnings 
.  The  reason  for,  and  value  of,  machine  earnings 
•  How  to  determine  the  hourly  rate  of  a  shop 

machine 
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EDUCATION 


. ,  01.0308-02  -  Code 

MANAGING  AN  AGRICULTURAL  MACHINERY  SERVICE  DEPARTMEOT  -  Title 


TEACHING  METHODS 


A»  Discussion 

B,  Use  overhead  projector  with 
transparency  of  a  standard 
job  ticket  and  fill  it  out 
completely  using  mock  infor- 
mation.   Each  student  should 
have  a  job  ticket  and  follow 
the  mock  information". 

A.  Discussion 


ffrUDENT  APPLICATION  ACTIVITIES 


Practice  filling  out  and 
pricing  a  job  ticket 
Skills:     ,  properly  fill  out  a 
shop  service  order 
(job  ticket) 


A.  Locate  and  identify  parts' 
numbers  for  machine  and 
tractor  parts 


X.  Discuss  and  make  up  a  pre- 
delivery and  delivery  report 
form 

B.  Make  up  a  pre-delivery  check- 
sheet  and  use  it  on  a  machine 
or  tractor  in  the  shop. 
(Use  information  from 
previous  f ield^^trip) 

A,  Discussion  and  students* 
reports 


♦A.  Lecture  and  discussion 
B.  Stuident  r^pdrls 


A.  Use  valve  rtfacing  machine 
as  an  example  and  make  up 
hourly  rate 


EVALUATION  PROCEDURES 


A.  Instructor  assess 
completeness  of 
s  tudents '  activity 


Have  students  collect  and 
service  promotion  advertise- 
ments from  newspapers  and 
circulars  and  report  them  to 
the  class  for  discussion. 

Have  students  price  a  flat 
rate  job  from  a  flat  rate 
manual,  such  as  !•      T.  Flat 
Pvate  Manual 


A.  Have  students  make  up  hourly 
rate  for  other  machines  in 
shop  using  different  depreci- 
ation times 


A.  Provide  students 
with  a  qui*^  using 
mock-up  situation 
whereby  they  pricr.- 
a  job 

A.  Instruclof  fr.^.rM-'S 

the  .^t.udc:nt5-; flgun^f 
for  accuracy  and 
practicality 


MODULE  OF  INSTRUCTION 

Title  '   MANAGING  AN  AGRICULTURAL  MACHINERY  Code  -  01.0308-02 

SERVICE  DEPARTMENT 

Rl':SOUKCK  MATERIALS 

1.  Management  Seminar,  Avco  New  Idea  Farm  Equipment  Division,  Coldwater,  Ohio 

2.  Farm  and  Power  Equipment  Retailer's  Handbook,  St.  Louis,  Missouri, 
National  Farm  and  Power  Equipment  Dealers  Association,  1964 

3*    Business  Practices  for  Agricultural  Dealers,  Shop  Service,  Part  2, 

Columbus,  Ohio,  Ohio  Agricultural  Education  Curriculum  Materials  Service, 
The  Ohio  State  University,  1969,  160  pages 

Audio* visual 

1.    Transparency  of  shop  service  order 
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